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New Bulletin just off the press. You'll find it pays to 
know the “how of KELLERFLEX and why the 
“Series M" is the most 
versatile machine in the 
shop. Just send a card 


for your copy. 


tings for standard equipment. 

CONNE *A still wider range of speeds can 
WEST WAR be obtained by using the KELLER- 
' FLEX High Speed Attachment 
j (ratio 1:3) on this new “Series M” 
Machine. 


Whitney 


Here’s the greatest advance in flexible shaft machine engineer. 
ing in 25 years... the ‘Series KELLERFLEX, 
signed and built by master craftsmen to famed P&W | 
standards. A 
First time you use it, you'll feel the difference. It’s so n 
easier to operate, so much more convenient. IT MAKES 
CRAFTSMEN. 
And you'll see the difference in your operators and their 
for these ‘Series M’’ Machines are entirely new mec! 


muscles that put more power in good hands for the easier, fast: 


truer shaping and finishing of anything... by better burring 
filing ... sanding... grinding... wire brushing . . . pi 


Check the new features, and you'll see what we mean. 


This Machine has 16 constant shaft speeds — 
1000 to 6000 rpm, or 2000 to 12,000 rpm — 
obtained by pulleys*. Upper photo shows how 
a simple twist of the wrist changes speeds in 
the standard range; no tools required. Lower 
photo shows how cable is piloted (on ball 
bearings) for smooth operation — away from 
the pulley, a design feature to 
protect operator and work. Stand- 
ard heavy duty \ to % hp. 
motor with overload protection. 
“Series KELLERFLEX 
comes to you permanently bal- 
anced for floor or bench stand 
or suspension, with standard fit- 


WITH 16 CONSTANT SHAFT SPEEDS 
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| Editorial 


Ideas as a Cost-Cutting Tool e 


A FEW WEEKS of the mailing of 
this issue, the Seventeeth Semi-Annu- 
al meeting of ASTE will open in Montreal. 
Both the United States and Canada will be 
represented by speakers in the technical 
sessions, and the overall theme of their 
presentations will be cutting costs in lim- 
ited production. 


The selection of this theme was not 
accidental; in the recent years since the 
war, production costs have been the para- 
mount preoccupation of industry after in- 
dustry. In many plants the inability to 
reduce costs sufficiently has resulted in 
serious financial difficulties; in the major- 
ity of cases this could have been avoided. 


High costs have been the result of prod- 
uct and design changes, new production 
problems, materials scarcities, as well as 
the inability, in many instances, to obtain 
immediate delivery of needed equipment. 
Increased overhead and rising labor rates 
have contributed to the need for an overall 
offensive against the swollen price tag. 


It is one of the primary responsibilties 
of the tool engineer to take the lead in this 
fight against excessive production costs. 
His ability to exchange technical data on a 
professional level provides the ammunition. 
(s a result, never has such emphasis been 
placed on chapter and national meetings to 
prov ide new and better ideas for the tool 
engineer. Never has the industrial exposi 


THE TOOL ENGINEER is published monthly in the interest 


Entered as second class matter, November 4, 1947 


1879. Yearly subscription, $2.00. Non-members, $ 


right 1949 by the American Society of Too En 


OFFICE OF PUBLICATION (printing) 239 E. Chicago St 
EDITUHIAL AND ADVERTISING OFFICES 550 W Lafayette Bivd Detroit 2¢ M 


American Society of Tool Engineers, 10700 Puritan Ave 


tion assumed such importance, as it will 
next April, in its campaign to offer him the 
newest and best in tooling for increased 


production at lowered cost. 


Papers at the Montreal meeting include 


practical operating information on dies, “ 
materials, surface control and estimating of - 


low-cost tooling. Economics of low-cost 
tooling, machining, quality control are in 
cluded. Plant tours offer a direct means of 
observing actual production. 


Tool engineers will find that these ASTE 
seminars offer a substantial aid in their 
daily operating problems. A_ significant 
reason for the growth of tool engineering 
is that prominent tool engineers realize, 
and profit from, this fact. 


The efficiency of any man can be in- 
creased by the interchange of ideas with 
men of his own profession. Therefore, it is 
important to take advantage of this oppor- 
tunity to profit from the experience of 
others. 


October 27-29 will find at Montreal a 
cross-section of the tool engineering talent 
of the United States and Canada. They 
will return from the meeting with a con- 
siderable broadening of viewpoint, and 
with a portfolio of ideas in direct propor- 
tion to their own contribution. It is upon 
this free exchange of ideas that the future 
of tool engines ring lies 


President 1948-49 


the embers of the American Society of Tool Engineers 
Tice at Milwaukee, W nsin, under the Act of March 3 
$6.50; a wher foreign countries, $8.00 per year. Copy 


. Milwaukee, Wis. ADDRESS ALL CORRESPONDENCE TO: 


NATIONAL HEADQUARTERS: 
21, Michigan 
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Other Blade Offers You 
Higher Performance, Lower Sawing 


When a hack saw blade promises to cut saw- 
ing cost 20°, to 506, and delivers what it 
promises, it’s bound to find ready acceptance 
fast. That's the story of the Millers Falls 
“Jet-Edge” — the greatest performer in the 
history of machine blades. 

“Jet-Edge” has already proved itself in 
metalworking plants throughout the country. 
It’s rugged. unbreakable. safer to use. Cus- 
tomers tell us it outperforms the best blades 
they've ever tried. The super high speed edge 


Minvers Faris Company 


MILLERS FALLS 
TOOLS 


THERE’S NOTHING LIKE IT! 
In addition to the sensational “J et- 
Edge” blade, let us demonstrate 
the “Blu-Mol® Tensiometer.” This 
unique device greatly inereases 
cutting efficiency and life of any 
blade. Easily installed on all types 
of machines, it assures constant. 
correct tension... protects blades 
against shock ... promotes faster 


cutting ... improves accuracy. 


welded to an extra strong back is the reason 
why “Jet-Edge” stands up. even under tough- 
est cutting conditions. 

For a real revelation in economy and per- 
formance, let us give you a “Jet-Edge” dem- 
onstration on your own work and in your 
own hack saw machines. We're sure you'll 
find it’s an eye-opener to actually see what 
this amazing blade can accomplish. Just 
write, suggesting a date, and we'll be there. 
No obligation, of course. 


GREENFIELD. 


CE 


The Tool € 


| 
| 
‘ | 
7 
| 
4 
~ 
| 
| 
| 
| 
ag m 
| | 
rn 
4 
é 
3 
ee ” 
2 


HIGH SPEED PRECISION 
SECOND OPERATION MACHINES 


Produce More Parts at Lower Cost 


Collet Chucking — The right 
machine for collet work of one 
nach or less in diameter. 


Step Chuck Work — For rapid Correct size of machine in relation to work saves loss 

rom under-capacity production on larger turret lathes. High 
spindle speeds to 4000 r.p.m., permit full capacity cutting 
and excellent finish. Sustained accuracy and ease of opera- 
tion assure precision results. 


and accurate holding of tubing, 
casting, moldings, stampings, and 
machined parts. Capacity to 6”. 


You need this machine for rapid, accurate production of 
parts. Save time and money through the use of Hardinge 
Precision Second Operation Machines in your plant. 


Send for free illustrated Bulletin DSM 59 


| Bar Work — Equipped with bar 
'eed,machine is readily converted 


tohigh speed bar work. HARDINGE BROTHERS, INC., Elmira, N. Y. 


OFFICES IN PRINCIPAL CITIES. Export Office: 269 Lofayette St.. New York 12, N.Y 
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THE R. K. LeBLOND MACHINE TOOL COMPANY, CINCINNATI 8, OHIO 
LARGEST MANUFACTURER OF A COMPLETE LINE OF LATHES 


TO THE NEW 20” LEBLOND HOLLOW SPINDLE LATHE 


This newest addition to the LeBlond line will qualify for the blue ribbon in the oil country, 


the steel industry—and any other spot where a 9” opening through spindle, a 27” swing capacity, 


and an 18-speed geared headstock arranged for 15-hp main drive motor are required. The 20° 


Hollow Spindle—fourth in a line already including 16”, 27” and 30” sizes—will win your approval 


because it combines simple, economical operation with precision results. 


*SIX MARKS OF MERIT 


© Quiet, powerful headstock with 18 geared speed 
changes. 


e Electric Brake with apron spindle start, stop and 
reverse control. 


© Quick-change box offering 63 feed and thread 
changes. 


GET YOUR COPY 


of bulletin HS-111 describing the new 20” LeBlond 


Hollow Spindle Lathe. 


SALES OFFICES: New York, Chicago, Detroit. 


e Hardened and ground steel bed ways front and rear 
e One-piece apron with positive jaw feed clutch 
e Thrust-lock tailstock. 
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USE STARRETT BAND 
KNIVES FOR BETTER, 
FASTER CUTTING OF... 


Use these new Starrett FAST-KUT Band Knives for stack 


Boneless Meat 


Sponge Rubber 
Tissue Paper 


+ Wavy-Edge Knives — 14", 54”, 1", 144", 114", 2” or 3” 
between waves. Scallop-Edge Knives — '4" scallop only. 
Transformer Coils 
And Many Other Soft 
or Fibrous Materials 


cutting, trimming, slicing or cut-apart operations on soft or © a 
fibrous materials. Their keen, slicing action cuts fast without @ Cardboerd 
waste, chips or dust — gives a smooth, finished cut without sd eer Rolls - 
ragged edges. Available in a complete range of sizes in © Cloth 
straight-edge, scallop-edge or wavy-edge types* — either @ Cork 
@ Corrugated Board 
single or double bevel—in coils of any length or cut to length © Oeasemabers® Cates 
and welded. Write for complete information. Ask for new @ Felt 
FAST-KUT Band Knife Folder “E’, Starrett Hacksaw 
and Band Saw Catalog also free on request. @ Paper 
@ Pie 


Moke STARRETT Your 
Headquarters For 
Precision Cutting 


now meets all requirements 
for Hackeawa, Band Saws and Band — 
Knives. Precision made by the 
World's Greatest Toolmakers in 
new, modern building « t facilities, advanced techniques and highest — 
quality standards. Finest stee!, scientific heat treatment plus precision grinding 
combine to make STARRETT your best bey. 


STARRETT CO... ATHOL, MASSACHUSETTS, U.S.A. 


1949 5 


| ES Tarre 
| 
¢ 
| 
4 
4 
; 
net Vctot 


~ 


i We produce them in Tool, Die, Stainless 


SAE, or NE Steels Any Agolication! 


4 

7 | ROAD experience—over a period lars; or get your copy of our booklet 

th | Write for New Booklet: of many years—in forging tooland on “Smooth Hammered Forgings” (see | 
oy SMOOTH die blanks for almost every conceivable description at left). 

f HAMMERED hot-work application has fitted our 

a | FORGINGS Forging and Casting Division to deal 

a full information on the expertly with any problems that may LLEG 4 ENY 

y complete line of FCC arise in this exacting field. 


Smooth Hammered Forg- 
a ings . . . Rings, Hubs, Regardless of the kind of work to bc 
an Discs, Sleeves and other done or material to be worked, we are 


equipped to furnish you with correctly STEEL CORPORATION 


Re Shapes, Forgings for Hot Pittsb h, Pa 
RI Work Tools, etc. made forgings of hot-work steel that saittinsioalis~ 
ag Get Your Copy— will give you the utmost in effective Tougeng and Catling Diibin 
| Write for it Today performance. DETROIT 20, 
t Any Allegheny Ludlum field repre- MICHIGAN AL 
- ADDRESS DEPT. TE-80 ‘ 
sentative can give you further particu- —— 
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ELECTROLIZING isa 
proven process which 
increases tool life by 
fortifying the cutting 
edges with surfaces so 
smooth that friction is 
reduced ... and chip-weld virtually eliminated. Tools hold 
longer. 


The MORSE ELECTROLIZING process obtains this extra 


N 
TWIST DRILL 
& MAGHINE | 


COMPANY 


NEW BEDFORD, MASSACHUSETTS 


1949 


Acwurocy, Quality, the MORSE Code of Cutting-Tool = 


tool life by two steps: (1) A treatment which raises the 
fatigue-point of the tool ...and then, (2) A process, by 
which a new, hard... yet ductile alloy, .00003" to .00005” 
thick, is uniformly deposited on the cutting edges. 

This proven ELECTROLIZING process ... now a MORSE 
exclusive ...means double ... triple ... or even greater tool 
life, for a slightly increased cost over that of regular MORSE 
Tools which can still be obtained. Specify MORSE ELEC- 
TROLIZED Taps, Dies, Drills, Reamers, Cutters and End 
Mills! Find out for yourself the 


SOLD EXCLUSIVELY THROUGH MORSE-FRANCHISED DISTRIBUTORS amazing facts of ELECTROLIZED 


Performance, already proven to 
many large users of cutting tools. 
Your Morse-Franchised Distribut- 
or’s salesman can help you with 
ALL your cutting tool require- 
ments. Talk with him .. . for, now, 
more than ever, he’s the top man 
to supply your cutting tool needs. 
Remember! YOU can now specify 
“MORSE ELECTROLIZED.” 


BRANCH WAREHOUSES: NEW YORK « 
DETROIT « CHICAGO e DALLAS « 
SAN FRANCISCO 
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for Amazing Performance and Extra Tool Life 
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WINTER 


in hundreds of plants throughout the country, 

WINTER HAND TAPS are producing accurate tapped holes 
and savirg their users money. 

Three styles are available, individually or in sets: 

taper style, plug style, and bottoming style. 

WINTER standard hand taps are supplied with cut thread 
in carbon or high speed steel, and with commercial ground 
or precision ground thread in high speed steel. 

In addition, WINTER offers a complete line of 

taps and dies, including chip driver, machine screw, 

nut, pipe, pulley, stove bolt, and tapper taps. 


ALWAYS AT YOUR SERVICE 


YOUR LOCAL DISTRIBUTOR carries a 
complete stock of Winter taps on his 
shelves—as close to your tapping prob- 
lems aos the telephone on your desk. 


WINTER BROTHERS COMPANY «+ Division of the National Twist Drill and Tool C: pom 
Rochester, Michigan, U.S.A. Distribetors in Principal Cities + Branches in New York, Detroit, Chicago, Son i" 
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NATIONAL CUTTING TOOLS 
ON THE JOB 


Where holes must be finished to size with minimum 
chatter, NATIONAL SPIRAL FLUTED CHUCKING REAMERS 
have proven themselves on the job. 

They maintain their size because of special design 


and heat treatment. Besides spiral fluted 


chucking reamers, NATIONAL offers hand, straight flute 
chucking, shell, taper pin, center, and special reamers. 


NATIONAL also manufactures a complete line of 


rotary metal cutting tools, including twist drills, 
milling cutters, counterbores, end mills, 


ern hobs, and special tools. 


CALL YOUR DISTRIBUTOR 


LEADING DISTRIBUTORS EVERYWHERE 
offer complete stocks of NATIONAL 
cutting tools. Call fhem for cutting tools 
or ony other staple industrial product. 


ony MAT) NAL TWIST DRILL AND TOOL COMPANY «+ Rochester, Michigan, U.S.A. 
‘ise Distrib: ors in Principal Cities + Factory Branches: New York + Chicago + Detroit - Cleveland + Sen Francisco 
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Niagara 
Ring and 
Circle Shear 


Niagara 
Rivet Set and Header 


Niagara 
Hollow Punch 


Niagara 
Foot Gap Shear 


Niagara 
Snips 


® Niagara Electric 
Combination Ma- 
chine for burring, 
turning, wiring, 
beading, crimping, 
elbow edging, slit- 
ting and other oper- 


ations. 


\ 
we 
4 4 
— 


| 
i 


in small hole grinding 


This Heald Model 180 Centerless Internal Grinder is equipped with a 
Hi-Frequency Red Head wheelhead, for faster, more economical grind- 
ing of small bore bearing races. 


| PRECISION internat ano 

& | SURFACE GRINDERS 

PRECISION sore-matic 
HEALD | FINISHING MACHINES 


THE HEALD MACHINE COMPANY 


Worcester 6, Mass. 


Branch Offices in Chicago * Cleveland * Dayton * Detroit 
Indianapolis * Lansing * New York 


Heald Hi-Frequency 


RED 


Give you more speed, economy and precision 


@ The necessity for increasing wheel speed to 
obtain proper surface feet per minute in smal 
hole grinding is generally enough reason for 
manufacturers to consider the use of high- 
frequency equipment. But when this demand is 
coupled with requirements of speed, economy 
and efficiency, most people naturally are turn- 
ing to Heald for the answer. 


New Heald Hi-Frequency Red Head Whee’ 
heads are designed to operate at speeds we 
in excess of the normal belt driven type giving 
you the extra surface feet per minute required 


Heald Hi-Frequency Red Heads permit ex 
tremely high speed and virtually vibrationless 
operation, thereby effectively increasing the 
precision characteristics of the finished produc! 


The application of Heald Hi-Frequency 
equipment is not confined to the grinding 0 
very small holes alone. Some manufacturers 
have found the use of Hi-Frequency heads !0 
be extremely satisfactory for larger size work 
But large or small, the application of high 
frequency equipment is a specialized propos: 
tion. Why not let your nearest Heald repre 
sentative discuss your particular high speee 
high accuracy grinding requirements wi’) you 
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featured in all 
Hartford Special 
“LANGELIER” 


AUTOMATIC 
DRILLING 
& TAPPING 
MACHINES 


irttord Special Drilling and Tap- 
ping Machines are built to do a 

lot of producing in a limited amount of space. All the 
factors that are considered by Hartford Special Engi- 
neers in planning a job have been refined to make 


every second and every fraction of an inch count, and 
to leave as little as possible to the skill of the operator. 
Such timesaving devices as automatic clamping fix- 
tures as well as safety features like twin start-stop 
buttons all come as a bonus with the "packaged engi- 


eering’ that Hartford Special has to offer. If you are 
xing for a special single-purpose machine to put 
production out ahead, write our Engineering 
epartment now. The Hartford Special Machinery 
npany, Hartford 5, Conn. 


u< 


HARTFORD 


. the standard for special machinery 


1949 


The horizontal heads of this machine drill 
6 sets of opposed holes irregularly spaced, 
while the angular head drills 12 holes. 
Pieces are clamped, indexed, drilled and 
. all automatically. 


unclamped 


Automatic Unit 
No. 11 & 31 


Lead Screw 
Tapping Unit 
No. 12 & 22 


The spindles of all units are of alloy steel, 
heat treated and ground, mounted in anti- 
friction bearings. All gears are of heat treated 
alloy steel. Dovetail adapter plate with 
screw adjustment permits quick and accurate 
positioning 
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CARBIDE USERS: 


WITH ADAMA CARBIDE 


Performance: 
Top quality in every blank 


assures peak production in all applications 
with maximum speeds and feeds. 


Deliveries: 
ADAMAS maintains the fastest delivery 
schedule in the carbide industry. Deliveries on specials are 
averaging under one week. Standards are shipped from 
stock same day order is received. 


Lowest Prices: 
ADAMAS standards and specials 
up to 18% below competitive level. 


A Complete Line: 


Preformed and standard style blanks 
in almost any size or shape. 
ADAMAS makes available to you 
engineered grades for all applications. 


And take advantage of this... 
Your copy of the newly revised 


Adamas “Comparison Chart of Cemented 7, R B IDE R R 10 


Carbide Grades” is ready. Write Dept. ’’E” 
1000 South 4th 


Producers of top quality carbide for cutting tools, dies and wear resistane 
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FOR STRAIGHT LINE CUTTING, 
SLITTING AND TRIMMING 


This is the lowest cost type 


of machine for slitting long sheets. 
Patented slitting gauge which is always parallel 3 
with the cutters controls the width of strip up to 


9”. Gauging surface is replaceable at low cost. 


\ 
- FOR CUTTING CIRCULAR BLANKS, DISCS OR C 
20 GAUGE SHEET STEEL IN CIRCLES yew sare 
UP TO 48” DIAMETER housiag 
Unmarked s - 
strength to maintain cutting and clearance angles for he 
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EXACTITUDE 
STANDARD A.G.D. GAGES 


MODEL A 
NEW-TRONIC 
BALL SORTER 


MASTER MODEL 
UNIVERSAL CHECKING PLATE 


VERSATILE—MODEL 30 
NEW-MATIC MEASURING MACHINE 


MODEL B-10 


MODEL A-10 NEW-TRONIC HEIGHT GAGE 


NEW -TRONIC 
COMPARATOR 


VIGILANT—MODEL 60 
NEW-MATIC 
MEASURING MACHINE 


Whatever your inspection requirements, inspection and sorting problems, however complex 
look with complete confidence to Merz precision Merz inspection equipment has for years been helping 
measuring and checking machines. Every Merz prod- to reduce loss, speed production and increase prot 
uct is a proved cost-cutter, a tested time-saver. The for many of the nation’s leading industries. W rite fot 
Merz line includes New-Matic Measuring Machines, complete information on how Merz’ “Four Spheres o! 
New-Tronic Comparators and Gages, Checking Plates, Service” can do the same for you. 


Standard A.G.D. Gages. Merz also specializes in the 
custom-building of equipment for handling unusual MERZ ENGINEERING COMPANY + INDIANAPOLIS 7, INDIAN 


The House 
That Precision Baill 
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Plaster Mold 
Speed 


By Herbert Brecht 
FOUNDRY MANAGER ECLIPSE-PIONEER DIVISION 
BENDIX AVIATION CORPORATION 


rOLERANCES as small as 0.005 in. and surface 
f 830 rms, once regarded as beyond the scope 
indry operations, is now being accomplished 

basis at the Teterboro, New Jersev. foun 
Bendix Cor 


surface fin 


sse-Pioneer Division, Aviation 


ve control of dimensions and 
ng or heavily reducing subsequent machining 
nade possible through a process ol plaster 
ipplicable to most non-ferrous metals 
of this method, developed after six years of 
research by Eclipse-Pioneer metallurgists 
neers, intricately designed evlindrical shapes 
wed shrouded impellers with complex innet 
in be cast in one piece 


asting, like sand casting, employs the usual 


molds and cores. In principle the two are 


old forms the outer shape of the piece being 
e cores are used to block off inrushing metal 
In the Bendix 


echnique, however, the making of cores is a 


ternal passages and surfaces 
ed procedure than its counterpart in sand 


e use of cores within cores in a sequence of 


it possible to produce in the ultimate 


ng, not only external, but internal surface as 


core box are separated after plaster has set. A 
rce ened plaster cast containing expand- 


Asbest jloved worker above assembles pre- 
and permanent mold 
are required to prevent heat 


core 


smoothness, and dimensions to machine 


well, with satin-like 


tool accuracy. Due to the ability to cast cylindrical pieces 


of large dimensions, the technique is finding a field beyond 
the dimensional limitations of the old “lost wax” process 
Impellers ime hes d imeter ind weighing more than 


200 pounds have heer suecesstullv cast at Kx lipse Pioneer. 


and the foundry is in stead, production of castings of all 
sizes up to 18 inches in diameter. A 10%-inch impellet 
weighing 7.8 pounds s ben cast in Eclipsaloy \ 

Aleoa $505 with a tensile strength of 35.000 pounds and 
vield strength of 25.000 pounds It will withstand spin tests 
of 50,000 rpm and periphera speeds up to 17382 feet per 
second peripheral speed to establish new standards 

The ste p bv-step fabrication of a high speed, shrouded 
impeller, with its intricate web of inner vanes, is a good 
example of the application of the plaster mold technique 
First operation in the making of the impeller is the forming 
of expendabl vanes to be used as cores in the plaster mold 
which will itself sé e as core in the final casting operation 
These vanes are the issembled in proper sequence in a 
evlindrical metal core box constructed, as are all tools used 
in this process, to rigid tolerances. A parting agent of lard 
oil and carbon tetrachloricde pplied to the surfaces \ 
mating cover is placed over the box and locked in position 
and the whole unit erted in preparation for the “pouring” 
of the plaster 

Plaster used in the process hiect to considerable care 


in blending and treating to msure accurate reproduction 


Mixing the ingredient controll \ powerful rotary agi 


tator, looking mit ke a large seale model of the milk 
shake beater so familiar at oda fountains, automatically 
seals the container oldu the \ motor driven 
vacuum pump the! extracts the air to prevent the forma 
tion of bubbles during the operation and whirrmg beater 
blades thoroug! iv ehur the content inder vacuum to 
the proper consistence) 

The mixture ne ute poured into an imyection 
cylinder whicl s tne tla to the mouth of the waiting 
core box A hvdra cally-po red piston forces the plaster 
up into the inverte nit { a strong steady pressure that 
distributes the mixture « Vv around the expendabl vanes 
and into every cor! The purpose of inverting the mold for 
this operation is i! mportant re If the ylaster were 


poured in from 
of air as it tu 
which would we 


loss 


on anda 


4 
d 
a), | 
WA > 
e top it mig envelop and trap bubbles 
Ned the pouring mouth, bubbles 
4, 
tito dimensional accuracy in the final metal 
ee 949 17 
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Plaster core is removed with high pressure water jet which breaks 
up plaster and forces it from inner sections of casting 


casting. However, forced in from the bottom the mixture 
rises evenly and unbroken, while the displaced air leaks out 
at the top through joints and holes too small to permit the 
plaster mix to pass. The core box is then righted and, after 
the plaster has been allowed to set long enough to permit 
handling of the core, the two halves of the box are sepa- 
rated and a threaded pilot shaft forces the plaster casting, 
containing the expendable vanes as cores, out of the upper 
half of the box. 

Tools and molds used in the fabrication of plaster cast- 
ings must be kept scrupulously clean throughout all the 
operations. After each use they are thoroughly washed to 
remove any particles of plaster which might adhere to the 
surface. Since much of the work involves tolerances in the 
thousandths, these tiny bits of caked plaster could cause 
sufficient surface imperfection to cause rejection. 

Removed from the core box, the plaster core is taken to 
the cleaning bench where the expendable vanes are removed. 
The core is then critically inspected for air holes, cracks, 
scratches, rough spots or other imperfections. Flash marks 
are removed and sharp edges turned by hand. Special gages 
check the various radii and dimensions, and all must fall 
within the prescribed tolerances. 

Curing of the plaster core is the next step in the process. 
In a huge oven which maintains a constant temperature of 
475 deg F the core is baked for a specific length of time, 
strengthening it sufficiently to resist distortion forces exerted 
by the molten metal and removing all moisture from the 
innermost sections. During this time, the permanent mold 
into which the plaster core will later be placed is also being 
prepared for the assembly of mold and core. After several 
hours in a 700 deg F oven the mold is taken out, the plaster 
core fresh from the baking oven is slipped into its place in 
the mold, a china clay parting agent is applied, and the 
assembled unit returned to the oven for approximately 30 
minutes at the same temperature. 

Ready for pouring, the mold is removed from the oven 
on an electric hoist and lowered onto a motor-driven spin- 
ner, the speed of which is determined by design of the 
casting being poured. In the case of the impeller under dis- 
cussion the speed is about 350 rpm. With the mold in 
position on the spinner, a special sprue is fitted into the 
pouring neck to meter the flow of the molten metal. The 


restricting action of the calibrated throat t} 
controls the flow of metal and insures a soundk 
a minimum of oxide formation. Moreover, « 
during the pouring to avoid unnecessary agit.’ jo) 
metal in handling. The ladle is held close to 
minimize the trapping of air, and the strean 
unbroken from the start to the finish of the po | 
ning of the turntable creates a centrifugal force whic} 
distribute the molten metal to all parts of th: 

Sufficient time is allowed for solidification the 
before the mold is removed from the spinner. [t 
placed on a knock-out bench and the casti wit 
plaster core inside, removed from the mold. Co 
temperature, the casting is immersed in a s 
usually containing hot water, where it remains oy 
to soften the plaster core. Removal of the plast, 
plished by means of high-pressure water blast. A fine « 
of water directed into the casting passages under 
sure of 280 psi breaks up the plaster and drives it 
the inner sections. The casting is then rinsed in a | 
water at about 170 deg F to remove any plaster 
which might be clinging to the surface pores 


Conventional methods of heat treat are used to imp 


physical properties in castings produced by the plaste: 


yrocess. After first undergoing a critical inspectior 
> 


visual and by means of X-ray, the impeller casting is p 


on a lathe for the removal of flash marks and is the: 
ferred to the heat treat oven. Ten hours at 940 deg |} 
duces specific characteristics in the metal, whereup 
piece is removed and installed on an air quench fixt 
air quench process is so conducted that cooling of th 
portions of the impeller is accelerated to match the 
temperature drop in the outer portions and there! 
vent the distortion which uneven cooling would caus: 
An aging action, aimed at increasing the tensile st 
yield strength and hardness of the metal, is the 
of the heat treat process. Aging, or weathering, 
conducted by exposing the casting to the elements fi 
periods of time. Daily changes in temperature, 
by sun, rain and other factors of the weather, woul 


duce small contractions and expansions in the metal s 


cient to relieve any internal stresses left by the first 
treat step. However, in the interest of time, heat 
duced as a catalyst in the aging process. Placed 
electric oven for 7 hours at a temperature of 280 


the impeller emerges fully aged and ready for use. A! 


inspection is made, and, if passed, the part is then s 
The high speed impeller described in the foregoing 


graphs was selected as an example of the type of work | 
sible with the Bendix technique of plaster mold casting 
it should be understood that the process is not limit 


this sort of application. Other types of non-ferro 


many less complicated in structure and design, are 


from the foundry floor daily. A guide wheel for us 
torque converter unit was formerly produced by ™ 
ually casting the various elements of the unit 

joining these in a final assembly operation. By me 


the plaster mold casting process it is now cast as 


piece, thereby assuring proper spacing of the van 


uniformity of air passages. Moreover, an impeller 80 


structed is inherently in balance, with the res 
costly machining process is thereby eliminated 

The plaster process more than fulfilled the st 
quirements of a 10-inch diffuser vane on which 
fections or irregularities in the surface were | 
while on a 10-inch airplane landing wheel a | 
weight saving was effected without any sacrifice | 
The reduction was attained by the plaster mold 
thinner walls reinforced by internal ribbing, and 


al control is such that no machining is required 
mounting rim. 
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Punch Press Die Standards 


By E. Griffiths 
CONSULTING MANUFACTURING ENGINEER 
WESTINGHOUSE ELECTRIC CORPORATION 


standardization is practiced in varying 
|) y all builders and users of dies. However, 
lone both in adding to and refining existing 

\ t is quite true that texts contain valuable in- 


this nature, it is of necessity general, and a 


research is necessary to obtain related data 


of materials, heat treatments, phy sical prop- 


idards, size tolerances, size fits, and clearance 


to name a few 


\ Westinghouse engineers have undertaken the 


nating their company’s die design and con- 


sts throughout more than twenty divisions in 


ted parts of the country. 


for a standardization program is evident when 


of the problem are considered from the view 


lable I—Types of Dies Currently in Use 


( ompound 


Inverted 


g dl Simple type 


1es Poles 


lies—Rotors or 


les—Segment 
lies—Spider 


ker—Segment 
eading dies 
Blank and 


es Embossing 


g s—Flange or 
ze | iwn blanks 
| es—For poles 
ons 
nent dies 
r slotting 


Slit and 


hit and bend 


Segment 


er—Fingers 


1949 


Partial blanker—“L” plate 
punchings 

Piercing dies 

Piercing dies—Rotor or 
stator 

Piercing dies—Vent and 
rivet hole type 

Pierce and blank dies 
Progressive dies 

Pierce and cutoff dies 
Progressive dies 

Pierce and notch dies 
Progressive dies 

Pierce and sever dies 
Progressive dies 

Round hole dies 

Shaving dies 

Sizing dies—For bent 
shapes 

Slot dies—Radial index and 
ratchet rings 

Slide feed dies -Progres- 
sive type 

Slit and bend 

Spider index—Pierce and 
trim type 

Stencil dies 

Stippling dies 

Swaging dies—Or pierce 
and swage 

Trimming dies—For 
forgings 

Trimming dies—For drawn 
shapes 

Trimming dies—For hot or 
cold press pierces and die 
castings 

Trimming dies—Inside or 
outside diameter for 
rotor or stator 


point of the total investment in dies, and the possibilities of 
savings through the combination of the best features of 
varying designs. With more than 47 types of dies (Table I) 
among the divisions cited, and some 20 x 8 variables in 
addition, the situation becomes one first of correlation, and 
then standardization 
Our approach to the problem was to first accurately sur 
vey the types of dies in use in the company, after which a 
study of the many variables could be made. To do this, con- 
sideration was given to the following factors 
(a) There are forty-seven types of metal stamping and 
forming dies in use 
(b) Each specific application may require any one of 
many combinations of items shown in Table II, 
properly analyzed with respect to: Surface finish 
tolerances on dimensions, kind of fits used, range of 
sizes, physical properties of material, material hard 
ness, kind of material 
(c) Material thus gathered will be correlated on master 
sheets for review and recommendation by the Die 
committee 
Present status of the study is in the data-gathering stage, 
with final returns expected shortly. Questionnaires have 
been sent to all divisions requesting data on the types of 
dies listed, or others which might be of a special nature. It 
is appreciated that accomplishment of the plan will require 
certain attempts at standardization of nomenclature, as well 
as kind of material, hardness, clearances and_ tolerances 
Final plans will result in central control of design features, 
and in addition to the obvious advantages, will facilitate 
exchange of production information on new materials, design 
and other factors 


Table I1—Factors Analyzed in Combination with Die Chart 


1. Top shoe 21. Punches (Not ground) 
2. Bottom = shoe 22. Backing plates 
8. Punch 28. Collar punches 
t. Die 24. Gib bars 
5. Blankholder or hold 25. Finger tips 
down 26. Push stops 
6. Knocker pin 27. Auxiliary guide pin 
7. Cap 28. Strippers 
8. Gages 29. Die insert 
9. Gage pin 30. Pilot pin 
10. Mandrel 31. Swaging punch 
11. Mandrel handle 32. Sever punch (Ground) 
12. Spacer for former 3. Sever punch (Not 
stripper ground) 
13 Stripper springs }4. Bending punch 
14. Stop blocks 35. Cams-—Machine 
15. Guide pins operated 
16. Bushings 6. Cams—Hand operated 
17. Solid die 37. Spec. hex head screw 
18. Built up dies 8. Forming punch 
(Ground) Ejector pin support 
19. Built up dies 10. Clamp 
(Not ground $1. Inside strippers 


20. Punches (Ground 12. Outside strippers 


‘ 
-@ 
‘ 
3 
‘ing 
; 
ping 
ta Ts 
) 
- fy 
mes 
4 
‘ 
lies 
eS 
g 
| 
— 
on 
19 
= 


welding, and gaging. 
describing their elementary parts. 
can be used in any of these fixtures. 


At least 


eliminates wobble. 


permit tipping it, 


resting on the three main points. 


the triangle formed by tangent lines to them. 


must be exerted directly above the rests. 


stops, and one more stop will locate it finally. 


| 
| 


L— 


Fig. 1. These three rest buttons provide sufficient 
support if the clamping pressure is exerted over 
them or inside the triangle formed by lines tan- 


Design Fixture Elements 
Rests. Stops and Locators 
By Hans W. Smith 
yee RES ARE used to machine the work or part in such a warranted, they can be easily hardened and ground. | 
way that subsequently made parts will be the same this type of rest carburized steel SAE 1020 is ofte 
within certain limits of accuracy. The fixtures discussed in When made from tool steel it is necessary to place a 
this series are concerned with drilling, milling, forming, so that they do not come too close to each other a 
Their principles are explained by edges, to avoid cracks in hardening. Rest blocks ar 
Frequently, these parts round buttons with only one fastening screw. Locat 
blocks must be doweled where the looseness in the ser 
Most fixtures have this in common; they require a solid holes would affect the location 
support as rest for the work. The work must be located in 
a definite manner. It must be securely held against moving Locating Block Welded to Fixture 
during the machining operation. The work must be exposed When a fixture is very simple or where no great a 
where it is to be machined. Fixtures must be strong enough is required, an inexpensive locating block can 
to withstand stresses imposed during the operation, welding it to the fixture and machining the locating su 
three points are required to support a_ part. Stops can be machined directly on the fixture or mad Pr 
This is the most secure rest for a flat surface—better than separate pieces (Fig. 3) and screwed onto finish ; 
a continuous flat surface, because resting on three points surfaces. The latter type can be hardened and ground, |S 
When the shape of the work would Fig. 5.) 
additional rests should be employed Frequently it is desirable to make a stop adjustal 
These can be made adjustable and run-up against the work shown in Fig. 4. An inexpensive stop of this kind 
vided by using the head of a setscrew 
Fig. 1 shows three circular rest buttons, sufficient if the In addition to the main support of the work 
clamping pressure is exerted over these buttons, or inside places it is often necessary to add additional supp 
When the 
part is not solid enough against bending, clamping pressure Beginning an extensive series of articles on the 
principles of jig and fixture design, with particular 
While the work is lying on the rests it can move only in emphasis on the factors underlying design of fixtur 
this plane. It can move in two directions. To locate it in components. 
one direction we move it against two stops. After this it The author, who graduated from the University of 
can move only in a direction parallel to the face of the two Munich in 1922 and received his degree of Doctor of 
Ing. in 1924, is a previous contributor to The Too! 
Rests and stops can be machined faces of the fixture, Fig Engineer. Formerly tool designer for Caterpillar 
2. It is better to have them made as separate blocks Tractor Company, he was also tool engineer and 
screwed on to machined faces of the fixture. They can be welding engineer at the Minneapolis plant of North 
more accurately machined and located that way. Also, if ern Pump Company. 
oO | 
| 
45 | | 
L | A 
= 
Fig. 2. Above rests are machined faces of the Fig. 3. Among possible designs of lo " 
fixture. More effective results are obtained are those made separately and fast 
however, when rests and stops are designed as fixture (above), and others which ca 
separate blocks screwed on to the fixture. to the fixture, with the locating surfa _ , 
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might 


nping pressure 


he main rests Such supports 
t the Vv V il] not spoil the prope! 


rew (Fig. 5 


suits sucn a Case, 


with a knurled sho 
Rests and lox 


as separate pieces, so. the 
nd See also Figs. 2 and 3 
~ shown he re with the hole co 
before iardening, thus insur 
old-de screw 


Providing Additional Support 
of providing an additional rest 
e work for support in a hard-to 
shown in Fig. 6. The wedge 
contact pin is brought up agains 
lve inward. Turning the knu 
nside the wedge, low king it in p 
V g the wedge by hand plus the sn 


revent exertion of undue force 
ional support for the work is re« 
e reached only by turning on 
a corner drive for such a 
exert any force, which is 1 
\ e work is unloaded the har 
iway trom the pin and the I 


ed in a vee bloc k 


bend the work or 


ilder. to be 


ring secure 


that can be 


should be 
rest of the 


ator taces 


y can be 


\ Case 


interbored 


reac h spot 
slides in a 


t the work 


rled 


lace in the 


hand 


iall size of 


juired in a 


or several 


jacks rew 


he desired 


1s 


est pin is 


as seen in 


© 
‘ S e separate, hardened and ground. 
to the nixture Iwo dowels msure correct 
ee is dimensioned by giving the height from 
I ! | ee and size of shaft 
ting sneared stock; pla | ator 
ded. In locating astings, avoid 
or pa } ¢ s stressed. Fig. 10 tt 
F ii (bottom center void tapped or 
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trates an inexpensive adjustable stop produced Peo 
f a setscrew. Fig. 5 (top center) provides a solu- us 
ul support must be used. This adjustable support ff —— ——_J] 4 
k W th a knurled shoulder whict in be oper- 
T edge iack, shown in Fig. 6 (top right) is another 
viding adait al support in hard-to-reach places _ 
iStrates a rner drive for a jackscrew for use 
} pport can be reached only by turning e or sev | : 8 
8 (right ter) shows location procedure for a 
placed in V-block; two dowels insure accuracy 
hy ‘ 
ft f 
} 
tt 
— a _ 
f 4 
r 
| 
i} 
| | 
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ALAAAMA 
Fig. 13. Fingers on expanding loca- Fig. 14. Another type of expanding locator is shown above; Fig. 15. The V-slide locator above is 
tor are pivoted for uniform move- the tapered shaft, when drawn back by turning the thread- on a round boss. Design permits center ork 
ment when handwheel is turned ed end, moves four fingers uniformly outward. lation to boss, while slide permits ne y 


A number of factors are involved in deciding where to 
place a locator; some of which are illustrated in Fig. 9 and 
following diagrams. When dealing with sheared stock it is 
well to stay away from the corners, as they may have 
burrs. In addition, the locators should be placed as far 
apart as possible. 

When locating on the rough surface of a casting (Fig. 10), 
avoid locating on a parting line or the rough spots left from 
grinding-off risers or rough edges. 


As shown in Fig. 11, when locating in previously drilled 
holes, avoid tapped holes. Use holes with maximum center 
distance. Avoid elongated holes. Use one round locating 
pin and one flattened pin for relief. Set flattened pin so that 
the relief faces the round pin. The flattened pin makes it 
easier to remove the work off the locating dowels, while 
nothing is lost in accuracy of location. 

For medium and large size bores a close fitting locator 
should be relieved by milling off four sides (Fig. 12) which 
facilitates removing of work. The locating plug has beveled 
edges for easier loading. 

Work which is fairly large and heavy and must be located 
from the holes, is sometimes difficult to get off the two 
locating pins, especially if close tolerances must be held. 
To make removal easier one locating pin can be made as a 
separate piece with a handle. Such a pin can always be 
removed by wringing, turning and pulling, and then there 
is only the one solid locating pin to contend with in un- 
loading. The loose pin has a flat milled-on at the handle 
for identification marks, and a shoulder to insure proper 
setting. The handle is knurled to afford a good grip, and the 
pin is relieved in four places as described under Fig. 12. 

The locator must be tapered when locating on a rough 
L.D. or O.D. to accommodate the variation in size that is to 
be expected. In this way the work will be located on its 
proper center regardless of its size. The expected variation 


of size determines the taper to be used. When |o 
a bore, the plug is relieved as shown in Fig 12 
An expanding type of locator for a rough bor 


a 


or large size is shown in Fig. 13 where fingers 
so that they move uniformly outward when 
handwheel is turned. Three fingers would be sufficient 
provide a positive grip, but four are generally used 
for measuring with a micrometer, the fingers must 
opposite each other. Fig. 14 shows another type 
panding locator. The tapered shaft, when dra) 
turning on the threaded end, moves four finger 
outward. 


Equalizer Locates Varying Surfaces 

A V-slide locator is often used when locating 
boss. This will hold the work on center in relatior 
boss, while the slide permits motion to accon 
variation in the size of the boss (Fig. 15). A spring lm 
inside pushes the slide always against the work. If 
has to be drilled in the boss, the bushing plate 
onto the V-slide. 

When a locator or a rest has to accommodate two ro 
varying surfaces in such a manner that both work s 
will be supported, a device known as an equaliz 
(Fig. 16.) The one shown here is based on t 
of screw and nut. If a screw is kept from turning 
mitted to slide longitudinally and the nut is turn 
will then run up on the screw until it meets 
After this, further turning of the nut will draw the 
towards the nut, until the screw meets resistanc 
members lock. In Fig. 16 the tapered shoe at the 
of the nut; the tapered shoe at the right is 
screw, and is held between two crosspinned c 
shoe, fitting over the screw where flats are mille: 
the screw from turning. When handwheel on left 
the rests move in under the work and support 


| 
f —_ 
BY SS 4 


Fig. 16. This equalizer is used where rest or locator must accom- 


modate two varying or rough surfaces so that both surfaces will be 


properly supported. Unit acts as screw and nut: resistance results 
when nut is turned on screw. Tapered shoe at left acts as nut 


tapered shoe at right acts as screw, and is held by crosspinned 
lars. This shoe, fitting over screw where flats are milled on, k 
screw from turning. When handwheel is turned, tapered rests 

in and support work regardless of variations 
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Planning for 


By Jay N. Edmondson 


PROFESSOR OF INDUSTRIAL ENGINEERING 


THE 


rm RE EMPLOYED in planning for production in 
| ltipheity of related detail, so extensive that 
hes the point of complexity. However, an 
essive sequence of these details results in a 
problem, clarifying the entire picture 
ls may be employed to increase output of a 
iild a new plant, convert a plant making a 
ict to the manufacture of the unit desired 
e efficiency of an existing plant. Generally 
f complexity of the problem is in this same 
rst will require a higher degree of planning if 
1S and techniques are to be employed, instead 
e duplication of present facilities that may be 
if reduced efficiency. The end result will be 
and at reduced cost per unit 
\ erned here with the direct factors influencing 
re of a product. Indirect factors (such as 
be considered, although much of their success 
ipon how production is carried out. These 
| duction design 
erations to be performed 
ection and design of tools to be used on and 
nae hines 
hines to do the fabrication and assembly 
wesses through the plant 


it of the plant to house all of the above 


the Production Design 


inventions improvise a functional design, 

specific purpose. They are usually of flimsy 
r the opposite, much too heavy ), are subject 
S onal breakdown, are of very expensive design 
tion, and may have other faults too numerous 
Assuming that the idea is good, this functional 
be changed to the production design, which is 

e to aid manufacture without affecting the 

In this change we are concerned with 

i better product, 

inulacture, 

ng versatility of use, if a factor, and 


on designer must know the many materials. 
methods for fabrication. He must be able 
he e successive stages of the sub-assembly and 
essing, always re-examining his work to de 
original function being maintained: is there 
cal method than that being used; will the 
ease of manufacture; have tolerances been 
ned, realizing that closer-than-necessary work 
ases cost of that part and its mating unit 
may be said that production design, cor 


ls for the highest degree of manufacturing 


nee! 1949 
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“know-how”, ingenuity, and correlated thinking on the part 
of the production designer 
Direct Factors 2, 3, 4 and 5 in the first listing may be 


broken down and examined in the order which follows 


1. Analyzing the product (from drawings and spec 
ifications, or from a working production model), tab 
ulate this information for each part 


a ions for fabrication, or the 


operat ns ist 
bh. deseribe the operation m sufficient detail to b 


easily inderstood bv those concerned 
Cc list the tool ng se lected for the operation and: 
d state th machine to be 


Next in order is 
2. The tool analysis o! 


a and hxtures 


small tools and assembly fixtures 


c. additiona 

d. inspection and measuring devices, or gages, 
for each part to be manufactured. The decisions made in 
this tool analvsis eall for far greater detail than in number 


1, the operations list. Actual designs, taking into account the 
desired output and thereby influencing the nature of the tool 
design, are introduced at this point Not too much detail 
can here be included relative to the assembly fixtures, until 
an analysis of the processing is made, which is to be dis 


cussed later Howe ver, the sé holding dey es and assembly 
fixtures are a part of the tool design 


Following the tool analvsis comes 


8. The machine analysis. which is a complete list of 


equipmer! needed tor 


a. fabricatior 


b. assembly, and 
c. handling of work in process, transporting materials, 
units, subassemblies al assemblies 


Many choices mav be available here. but it seems that a 
certain job is “a natural » particular machine and its 
associated tooling. Other methods, however. should not be 
overlooked Production requirements necessitate the proper 
choice of the machine and its associated attachments, based 
on and in conjunction with the tool design 

This will be followed by 


t. The routing analysis, a study to 
a. correlate sub-assembly and final assembly pro 
cessing it he previous selection of machines and 
tools which fabricate the parts; 
8) facilitate a char ve to graphic form block dia 
gran to more ace juately show these successive 


stages pDrocessil through fabrication, sub 


assembiv, and final assembly 


rhis is an extremely important part of production plan 
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Fig. 1. 


ning. A careful study must be made to determine the exact 
order in which the separate parts go together. Let us 
assume that this progression for a particular job has been 
worked out in the manner shown in Fig. 1. 

It is readily apparent that the positioning of fabrication 
units to feed this line should be based upon this desired 
sequence, and therefore be in relatively close proximity. 
Exceptions to this would be made for those machines and 
processes in which such factors as high noise level, obnoxious 
fumes (heat treating baths) or safety considerations make it 
imperative that they be placed at suitable distances from 
the line. 

If certain fabrication operations require more space than 
others for the machines, the line may change direction to 
allow for the needed area. This may also be necessary to 
adapt it to the building being used. 

It should be understood that this block diagram is not the 
plant layout, because there are other items yet to consider. 
One of these is: 

5. The storage analysis, Areas necessary for: 

a. raw stock and materials in storage before use and 
at the machines, 

b. work in process at the machines and on the lines, 
and 

c. the finished product. 

Here the problem of handling devices begins to come into 
the picture to a large degree. The nature of the work, 
amount processed at a fixed location—coming to the work- 
point in large or small lots, brings in a study of materials 
handling equipment. This is an extensive study in itself, and 
as such should be treated in a separate article. We shall 
assume, therefore, that this selection is adequate for the job, 
and that space requirements have been determined for this 
part of the equipment, which will enable the next stage of 
planning to begin. 

6. The equipment layout (sketches, templets, and 

final drawings) . 
a. Floor area, projection area, and height requirements 
of each unit of equipment, to use in two dimen 
form, or as a three 
in order to 


sional templet dimensional 
model, 

b. position to conform to the routing analysis, for 
correct machine and operator locations, and 

c. aid in the placement of materials handling equip 
ment for movement of materials and product. 
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Hypothetical plan of assembly productior 


All previous studies have been made to aid 
of the fabrication and assembly section of the plant. A 
tional points to consider in new buildings, o 
to existing plants, are next considered beca 
part of the whole picture 
7. The building layout, in sketches and | 
ings, to care for 


a. all previously specified areas 


b offices. recelving and shipping, 
search, tests, heating, toilets, locker 
cafeterias, recreation, lighting, powe 
maintenance, plant protection and ot 

8. External plant analysis. The last 
physical layout consists of a study of 


plant, in determination of the nee 
a. parking facilities, 
roadways, railway 


b. service 
c. access to water, sewer, et 

d. need for detached buildings, 
&. possible expansion, 

f. and others 


Additional points which should not be ov: 


which will require space in the plant, are | 
with maintenance and the control of quality. A 
should be made of the possible troubles, exp 


and equipment, and a list of equrpment to fa 


tenance. 

Relative to the physical aspects of quality 
selection of suitable gaging equipment, means fi 
son with standard gages, and timely usage at sel 
vals along the fabrication and assembly lines will g 


req lirement 


in maintaining production design 
production of defects that may occur, and theret 
at a product of greater uniformity and improved 


It should be understood that this outlined 


production planning may vary somew I 
given. The physical aspects of the mar 
processes only have been treated, omitting su 
ations as time and methods studies whicl 

part of the necessary analyses, and are import 


to warrant separate and detailed consideration 

The problems of materials handling in partic 
extensive study, since this is one of the few 
marked gains in output may be secured by the 
of the correct prin iple and the selecti of adeq 
ard and specialized equipme nt 
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Surface Requirements for 


Metal 


yecT in working metals prior to finishing 


ne the metal in the fews st pe ssible number 
s wit] the least n umber inter stage 
mal ngs Part design, press selection and 
il ire mportant in achievi this It nate 
the metal must considered 
esswol ind isl i ig these le d etilits 
streng and grain size The relation of the 
shing results is a frequently-overlooked 
ice finish on shaped and formed articles 
prose ct s to be ecole ills plated 
ecorative finishes. Poor surfaces are ex 
s} b iff in addition the finis} ob 
satisfactory 
TA f 0.085 mm to 0.045 mm is gener 
netals Wit] the exception ol 
s VS somewhat less pronounced effects 
| roe Oo n size structures tend to create 
| il deep draw ng sequences 
size will present smooth sur 
Dp but ductility is lost 
s appreciated that a different average erain 


Ser best results wit} diftte ent meth 
respect to drawing and stamping, as dis 


the best results will vary with the thick 


is to the req average grain size 
erties oO! prom minced, prefe rred orientation 
iuses rough surfaces. It is more trouble 

than with steel or brass: the latter has 

he correct grain orientation almost al 
vorable deep drawing prope rties. The di 
Ss lmprover by cold rolling and if 
r, the process aids steel. Brass. to the con 
cold-rolling 


SURFACE CONDITIONS 


draws easier and loads the tools less; the 
ction, less energy, less galling or scoring, 


ing In addition to surtace smoothness: 


ain metallic deposits; a film of continuous, 


on phosphate will achieve (1) less frie 
e e] to their lower coefficient of fric 
bsorption of the drawing lubricant; (2 
to the tools | the pre 
re CCT thie too il che cally clear 
race condit ons \ the pro 
lit if lowe cost 
TOOIS ma CAUSE r oT 
It is o the ture Is and 
etal Certa | ] i 
s and alumni s are p no 
ec} 
endency of nickel-silvers tools 
se] 1dvanced ar Ss | f 


By Edward Engel 
CONSULTING ENGINEER 
COLONTAL ALLOYS COMPANY 


formation of cracks at the surface of the walls of drawn 


} 


shapes expose minute areas of emically clean metal, which 
are forced into contact with the tools at very high pressures, 
thus providing eal cor tions for fouling to take place” 

In s pport of the above contention, Jevons states: “A 


factor cont butn to lo i] needs to be considered It has 


been observed t it the tendenev of some metals to foul tools 

is considerable heightened if drawing is carried out immedi 

itely atte PICK removal) The presence of a 
hin oxide film on a chemically clean surface provides a use 
| hindrance to the pro ection of To tiling” 

Aluminum: Following the thinking of the quoted author 
ities, it is believed that the creation of a thin. continuous 
oxide film on aluminum we d achheve better drawability 
ind surface improvements: the reasoning is as follows 

It has been experimenta proven that the temperatures 


created by deep drawin steel are in excess of 1750 deg KF 


momentarily at localized areas. If we assume that the same 


conditions preva vith aluminum, then it mav be that tem 
peratures appronli iting the me lting point 1215 deg F) of 


aluminum mav be attained. Aluminum oxide, however, fuses 


at 3600 deg F, hence, a continuous film of oxide would form 


a refractory coat which mav tend to resist fouling of the 


tools 

The presence of the discontinuous, loosely held and thin, 
atmospherically (air) created, oxide film is no great deter 
rent to the fouling tendenev of aluminum. Both the elec 
trolvticallv-creats ind chemically-generated oxide films, as 
opposed to the air-oxide film are (1) continuous and adher 
ent (intergrown with the parent metal) and (2) the artifi 
cially-made oxide film is also considerably thicker than the 


normal oxide coat 
The electrolvti anode 
The el 


as compared to the chemically 


oxide film is too costly to create, 


generated film. The colorless 


and transparent oxide film, created by immersion for a few 


toed temr 


minutes at elevated temperatures in the chemical solution. 
has a thickness of about eight to ten times that of the air 
formed hiin 


Other approaches to lower final costs of shaped aluminum 


and brass articl nelude 
1) Paper-protected stock This has some advantage but 
has several disa tages, si as the disposal of the paper 
and DOSS bh] CASE nsurance costs 
) Mill-embossed sheet with a range of surface designs 
8) The S¢ f a drop-stamp or hvdraulic press to indent 
designs on soft etals 
The last two ethods produce better appearances in 
var ind fe ( il ! vares wl ic] although lux 
’ T | ess to create than if the ar 
ticles ere f ( | tock For example a shaped 
e) ¢ le of 2S embossed aluminum sheet. con 


tained about one square foot of 0.032 in. thick metal, and 


as priced 3 cents higher in for conventional mill stock. 
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When the cover was made of the latter, the cost for buffing 
one side of it was 11 cents; after anodizing and “gold’’-dye- 
ing, the appearance lacked the lustre of gold plate. 

In contrast, the cover formed from embossed sheet was 
not buffed, but was chemically polished at a cost of 6 cents, 
then anodized and “gold”-dyed. The result was a brilliance 
and uniformity which was equal in appearance to that of a 
gold plate. Therefore, a high quality ware was turned out, 
and for 2 cents less than for a “passable” product. 

Brass: A wide variation of surface finishes are supplied 
by the mill. Bright annealed and pickled, or fully annealed, 
are the usual drawing stocks. In some cases, attempts have 
been made to market brass with an improved brightness and 
better stability, by addition of chromic acid or a dichromate 
salt to the pickling bath. But any chromic acid salts which 
remain on the stock may cause drawing and polishing diffi- 
culties, because of a tendency to pit the tools. 

On occasions, brass may come with a slight waviness; this 
condition cannot be remedied by polishing. 

Steel is prone to a surface defect: stretcher-strain mark- 
ings which are wedge-shaped or patterned. These markings 
evidence themselves on occasions when steel is placed under 
strain. The tendency increases with higher carbon contents. 
These markings cannot be polished out, but can be avoided 
by roller-levelling, usually by the large fabricator, or tem- 
per-rolling at the sheet mill. These rolling operations are 
lengthwise, sidewise and diagonally. 

In further reference to the treatment of sheet and strip 
steel to procure suitable drawing and forming properties: 

(1) Pickled and close-annealed steel is the cheapest stock 
but its roughness and its tendency toward stretcher-strain 
marking is too great for purposes other than shallow stamp- 
ing or mild forming and bending. 

(2) Pickled, cold-rolled, close-annealed (cold-rolled after 

hot-rolling) steel has less thickness variation, and it is 
smoother than the first-named steel. It is suitable for all 
but deep draws. Normalizing, in place of annealing improves 
the surface. 
3) Normalized pickled, close-annealed, cold-rolled steel 
has better directionality, ductility, erystal structure and a 
smoother surface with less stretcher-strain-marking tenden- 
cies than either of the (1) and (2) above steels. It is pre- 
ferred for severe shaping operations, and it responds better 
to polishing and plating operations. 

Superior, or extra grade steel, is offered in addition to the 
above steels. 


In order to avoid critical-strain-crystal-growth in steel, 
normalize (or cold-roll aluminum) to beyond the critical 
stage of elongation. 

Along the same line of reasoning as advanced for surface 
treating aluminum prior to deep drawing; steel may be Bond- 
erized or phosphatized. As practiced by the Germans, the 
phosphatizing treatment of steel almost always reduced the 
necessary number of draws per anneal. The Pressed Metal 
Institute says, “Phosphatizing may enable the use of hot- 
rolled steel in place of cold-rolled with savings”. 

On occasion steel is given a copper or lead deposit in order 
to improve the drawing quality. Of course, prior to any sur- 
face treatment, the steel must be clean and free of loose 
oxide and scale. 

Il. TOOL DESIGN DEFECTS AND OPERATIONAL 

PRECAUTIONS 

Errors in metalworking operations and defects in tool de- 
sign which cause difficulties in finishing are outlined in Table 
I, and are detailed below. 

Burrs may be caused in blanking and piercing operations 
by: 

(1) Too great a clearance between the punch and die. 

(2) Unsharpened tools. 

(3) Inadequate lubrication 

Insufficient clearance strains the tools and consumes pow- 
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place through one-third of the metal and thy 
thickness should be sheared off 

Wrinkling may occur on that part of the wall 
which has not passed over the radius of the die 
is caused by the following conditions 

(1) Poor directionality of the grains 

(2) Some metals like aluminum have greater 
to wrinkle than brass. 

(3) Non-circular blanks. 

(4) Insufficient metal at the proper portions « 
kles in the final draw. 

(5) Incorrect die design. 

(6) Incorrect clearance between certain areas th 
and punch surfaces as well as between the die and pr 
plate. 

(7) Too small a die radius. 

(8) Inadequate lubrication increases drag and | 
it necessary to reduce pressure-plate loading 

(9) Too few draws. 

Puckering may be produced on that part of the shel] 
which has passed over the radius of the die. It is caused 

(1) Excessive hardness of the stock 

(2) Insufficient ductility of the stock 

(3) Average grain size of stock too smal! 

(4) Non-slipperiness of the lubricant. 

(5) And, paradoxically, the use of a slipper 
also may cause puckering, unless the tools are 
deal with the increased flow of metal. 

(6) Radius of die too large. 

(7) Incorrect blank dimensions 

(8) Cups with rounded bottoms, and certain ot 
which depart from a cylindrical design. 

By increasing the radius of the die, wrinkling 
ished. By decreasing the radius of the die, the te 
pucker is lessened. With these stalemated requirements 
becomes necessary to compromise. 

Aluminum and thin-gage metals tend to wrinkk 
the pressure-plate loading that is required to prevent 
kling, often proves to be so high in pressure that 
used the depth of the draw would be reduced or 
would be torn. Industrial practice is to permit | 
tion of some wrinkling, then trim it off. 

Wrinkles should be confined to unwanted sections 
allowed to extend the wall. 


Coining operations are resorted to for “ironing 
wanted wrinkles and puckers. In addition to the 
of wrinkles and puckers in a surprisingly effective ma 
a drop-stamp or hydraulic press will finish-shape, siz« 
en corners and form ridges. 

Zinc, lead, soft alloys and rubber are efficient to 
rials in the above operations. An almost unlimited 1 
shallow designs or patterns may be reproduced iv 
shape; even printed or picture pages can be indent 
tremely low cost—this is particularly applicable to 
grades of aluminum. 


The indented aluminum shapes do not require abras 


polishing or buffing, if they are chemically polished 
the anodic treatment. The latter processing not 
less, but results in a brighter and more uniform ap 
than conventional methods. 

Tearing of shells at one place continuously, indi 

(1) High spots on die and punch. 

(2) Too little clearances in regions where the 
the article creates a thickening of the metal at the 
will cause torn shells. 

(3) If the radius of the punch, especially in 
aluminum, is too small metal is apt to tear in th 
of the contact with the radius 

(4) A drawing speed which is too high may 
bottom to be torn out of the cup. 
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TABLE I: SUMMARY OF 


DRAWING 


DEFECTS AND THEIR CAUSES 
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Breaking or piercing of the shell (1) is due 


to, especially 


iluminum, too large a punch radius. 


s at the top or bottom corners indicate that the 


} 
Ked 


ne must be 


reradiused., 


er too sharp or have too small a radius. This 
as a cause by releasing the pressure on the 
if this corrects the defect, then it is 


e bottom of the shell breaks out, it may be due 
nt drawing radius in relation to the blank diam 


ndition will give a clearance between the punch 


1 creates excessive pressure of the blank holder, 


friction 


material 


aie 


between the holder 


and die necessi- 


hells may be caused by: (1) Inadequate tool clear 


essive grip on the pressure-plate may cause the 


to burst. 


(2) The incorrect physical condition 


3) Too small an average grain size 


ed shells may result from: (1) Excessive friction 


ised by scored and roughened radius of draw 


OOse oxide 


al 


or scale on stock. 


8) When two or 


e required, insufficient metal at the proper 


create fractures in the final draw 


r not | 


1949 


ing concentric with the draw die 
include the blank-holder bearing 


length of drawn shells may be the result of the 


Other 
harder on one 


side, or a badly burred blank causing holding on one side 
Bulged shells may be due to an incorrect knock-out design 
be to conditions (1) 

Dirty stock or lubricants. (3) Inadequate 
Water or 


Incorrect die or punch material. | 


Scoring may due such 
Loaded tools. (2 
(4) 


many 


as 


lubricants air in die (5) Poorly polished die 


and punch 


7) Too 


peed 


high a drawing >} 


Clearances: Usually there is some clearance allowed be 
tween the punch and die, dependent on alloy and thickness 
of stock As a rule. the clearancs allowances are 0.05, 0.06 
0.07, and 0.14 percents of the thickness of mild steel, high 
carbon steel, brass and aluminum, respectively. Clearances 
can be very closely related to the 


stock 


Radius of draw die and punch: 


shearing strength of the 


Aluminum is more sensi 
tive to the radius of 
of the p inch 


aluminum the conventional 


and evenl more so to the 
When 
punch radius is given a bevelled 


with 


radius than o metals drawing 


15 deg face of some width and suitable radiused cor 


ners 


lil. LUBRICATION 


In addition to faulty tools and the peculiarity of certain 
metals inadeq 


tools 


late lubrication causes fouling or loading of 
In spite of the first two factors. tools would not foul 
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7 if a continuous film of the correct lubricant could be main- IV. ANNEALING, NORMALIZING AND PIC LIne 
P | tained between them and the stock. we During deep drawing, a stage is reached at 

Phe lubricant must have certain basic characteristics as om Gat 

+ | listed. inadequate for further plastic deformation, ar 

el (1) The viseosity should be high enough to maintain a stored. Annealing restores ductility and this in 

me film at elevated temperatures as may occur at localized areas tallization. 

: in deep drawing. Mineral and castor oils and sodium-base Aluminum: The annealing or recrystallizati: 

7 soaps have this property. different metals and alloys are as follows: alun x 

(2) Adsorption value: Only lubricants with unsatisfied 528 is 620 deg F and 35 about 750 deg F for a short yy 

atomic linkages can be truly adsorbed by the metal sur The cooling rate is not important. The heat-tr 

~ faces. Ordinary mineral oils do not possess this property, are also annealed within those ranges. The 

ii as do chlorinated or sulphurized mineral oils, animal, vege- treatment range is 870 deg F to 970 deg I 

a table and fatty acid oils. The treated mineral oils should alloy and the temper desired. Precipitation heat 

not be used on metal which is to be annealed. range is 250 deg F to 450 deg F., temperatur 

_ (3) High film strength is a useful property. Tallow, dependent on alloy and thickness of metal as 

i animal fat, and metallic soaps (calcium, sodium, lead), sul- temper desired. The cooling rate in annealing hi 
phurized mineral oil, lard, palm and oleic oils have this alloys = about 50 deg F per hour down to 500 d 
attvibete. which the cooling rate is not important 

F (4) Slipperiness js possessed by castor oil, graphite, mica aes e- generally purchased in the fully-annealed ; 

: and the oxides of certain metals. A combination of castor dition for deep drawing purposes, and us ally het cas 

stage annealing on all but the less severe drawin 

and mineral oils has sufficient value. . 5 : 

Brass is annealed at the range of around 1030 deg 
| (5) Spreading or healing power is also a requirement. cooling should not be too fast. Brass and steel 

- | (6) Adhesion is a factor apart from adsorption. to stress-cracking, to relieve the stresses. anneal at 480 

oe (7) Stability: Certain animal and fatty-acid oils may re- to 660 deg F for about one-half hour. Stress-cracking o 

| quire benzoic acid preservation to prevent rancidity. from permitting the deformed metal to stand too ng 
| (8) Ease of removal is a paramount necessity. Lubricants to annealing. 
must be removed prior to annealing, normalizing or “oven- Fire-cracking occurs on brasses with a high lea 
ing”; otherwise carbonized particles will become embedded content as a result of heating too rapidly. Ov 
‘nm the metal. of brass produces rough surfaces, which is referres 
Mineral oils must be removed in mineral spirits or tri- necking. 7 
Avoiding Abnormal Crystal Growth 
chlorethylene; or by emulsification, followed by a steam or Steel is annealed at over 1500 deg F. and cook 
hot water spray. Animal and vegetable oils require saponi- It is normalized at 1780 to 1740 deg F for a fe 

of ils, above its critical range, then it is cooled fairly fas 

- provided the mineral oil content is not too high, may be air until it reaches approximately 1240 deg F, aft 

| removed by saponification. it is cooled slowly. 

Mechanical entrapment of drawing compounds in the Bright annealing in a_ protective atmospheric { 
pores of the metal is difficult to remove. creates a surface which readily fouls tools 

. In the removal of lubricants by saponification, sodium Abnormal erystal growth or critical strain erystal g 

~ carbonate, sodium metasilicate or trisodium phosphate are results from (1) annealing at too high a temper 
preferred over the stronger caustic soda, as the latter is (2) too lengthy an annealing period or (3) cooling 
more difficult to rinse. Any one of the above salts or a ly. This defect is attributed to unsuitable interstage a 
combination thereof, together with emulsifying and wetting ing operations. 
agents will present a good cleaning solution at elevated Abnormal crystal growth is more successfully 
temperatures. the case of steel, by normalizing rather than annealing. $ 

Rinsing after cleaning is of equal importance, and a run- brasses 
: ning water rinse in itself is not efficient—a power- spray either instance, whether annealing of normalizing #. 
should also be in the cleaning cycle. ticed, ut is performed at beyond the rahe — 
q elongation (5 to 20 percent elongation is the eritica 
In addition to the troubles occurring to the finishes, due wits condition of 
to failure to remove drawing lubricants, season-cracking of has a low tenacity and is apt to fracture at places 
brass may be promoted by oil which remains too long. srowth occurs ielion further pressure is ext rted 
Lime-base soap will stain aluminum and zine. Sulphur Shallow shapes or at areas of shallow draw 
oils may stain brass if not quickly removed. susceptible to critical-strain-crystal-growth. Low 

. Lubricants for aluminum: 30 and 70 percents of mutton steels tend to this defect to a greater degree than 

7 tallow and paraffin is recommended for very severe draws bon steels. 

‘ Half and half of each (or heavy cylinder oil) will suffice for Pickling: Steel must be pickled after annealing o1 
severe draws. Kerosene will meet the needs of light drawing izing, unless the furnace is operated with a protec! 
operations or medium lubricating oil for medium draws. phere. 

Lubricants for brass: Soap and water solutions serve for The temperature of the pickling bath is more 
most of the drawing oil removal sequences. than the acid concentration. The bath is genet 

Lubricants for steel: 25-25-50 mixture of graphite, beef phurie acid solution and to a less frequent extent 
tallow and lard oil is an excellent lubricant, but may be chloric acid solution. The pickling solution m 
difficult to remove. Dry white lead or lard is useful for additives to inhibit localized attack and hydr 
heavy draws. Moderately severe operations can be- made brittlement. 

oe with 5-25-45-25 percents respectively of sodium soap, castor Drawing should be performed shortly after pi 

: oil, chalk and water. This latter is easily removed though if steel is shaped too soon after pickling, the 

* A sheet stock with a low shearing strength requires a of oxide may make it difficult to adhere the drav 
heavier lubricant in blanking and piercing operations than cant to the chemically clean surface, and thus M 
stock with high shearing strength. become fouled. 
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\RD TYPE OIL seal is a relatively simple product 
rporates many variables controllable to de 


t adapted to a wide variety of conditions 
nensions can be changed to meet a multitude 
s and, more important, its sealing qualities can 


mportant factor in an oil seal is the sealing 
yper. These flanges are made from leather and 
es of synthetic rubbers. While leather has a 
field of application, the development of the 
bers has opened a new field for the industry 
ber is more homogenous, with proper control 
be made like the last one. With leather the 

s dependent upon a large number of natural 
erent to the product Synthetic seals have 

e and provide a more flexible material for 
ipes. Probably the only limitation of rubber 
» leather is that it requires lubrication at all 
er still has a field of usage in those applications 


ls where starving of the seal area occurs. 
MANUFACTURING VARIABLES 


e many factors which have come under intense 
ve study in bringing the unitary seal to its 
of efficiency and adaptability, the following 
tension 

sealing member 
nt of shaft interference 

unations of different materials in multiple 

tions of speed, temperatures and pressures in 

ination with all other variables 

elopments, of even greater importance, have in 
llowing 

ty to vary the sealing material for practically 

ndustrial fluid; 

ty to adjust the hardness or durometer of the 
mem be 
synthetic sealing materials, and improved 

er processes and tannages: 


inces in knowledge of the use of dual sealing 


of all this is an increasing number of applica 
ploying some complex face type ol seal (such 
pment, tractors, track thread units and other 
orking heavy dirt under adverse conditions 
designed shaft seal would give eq ial or better 


e at far lower cost 


paper presented before the Golden Gate Chapter 


1949 


Shown in | 


ber, metal encast d, 


operating contin 
can stand periph 
ol considerable life 
as 50 to 60 rms 
material, howeve 
the more flexible 

Synthetic single 
ted from consid 
vears. Careful ce 


oped seals capa 


under temperature 


and with the ibil 


as 0.030 indicator 


more sensitive t 

mon practice I 

in i seal life ( 
Co side! 
intage | 


ind especia 
controllable. The 
speed appli 


and gear arrives 


Seals the Produc 


TYPES OF SEALS 


is the single spring-loaded sealing mem 


which represents at least 80 percent of 


all seals manufactured This seal is 
made with leather, or with rubber or 
other svntheti sealing members 


Leather is commonly used for low 
speeds, low temperatures, and heavy 


duty machinery where finishes are 


The general performance of the 
has been improved SO to 
percent over its performance of 
only a few vears ago, as a result of 


rece! cle velopments in tannages, 


shapes of sealing members. methods 


of trimming. and in molding prac 
tices This seal Is now capable of 
usiv at temperatures over 200 deg F; 
speeds up to 2000 fpm,; and is capable 
ichinerv with shaft finishes as rough 
Because it is made of relatively inert 


t does not have the runout ability of 


Spring-Loaded Flex Seal 


where wear on 


| el 
ber loaded seals have benefit 
rie levelopment work in the last few 
pounding of new svntheties has devel 
continuous operation with zero leakage 
of er 300 ce speeds of S600 fpm 
to stand runout consistently as high 
The SI oll surtace of the svntheti Is 
haft surface than leathe However, com 

15 to 20 rms turned shaft finish results 
il en 

les, there is considerable inherent ad 
seals in that all factors of production 
onstane of the sealing member are 
senlis are generally specified on all high 
ch as engines and pinions, transmission 

ae | oaded type of seal is the flex 
added cor tution in the flex section 
of the seal to withstand runout. eccen 


operating conditions. This 


places ch as steering mechanisms, 
gs must be anticipated also in applica 
notive rear wheels. where a considerable 


»p is expected. An added advantage of 
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the OD. This can be designed in many different forms to 
clear bearings or surrounding mechanisms. 

Further development of the flex seal is shown in Fig. 4. 
This seal is used where extreme wear and runout are in- 
volved, such as on steering equipment, and on heavy-duty 
equipment such as road graders, tractors and farm imple- 
ments. Here the extra flex sections are held to the shaft 
with an auxiliary steel ring, which assures that the sealing 
member will follow the shaft regardless of the latter's 
contortions. 


Springless Single Member Designs 


Springless oi! seals, single sealing members, made from 
leather and various synthetics, are used where complete 
sealing is not required and where slight leakage is not 
objectionable. Springless leather seals (Fig. 3) are often 
specified in applications where heavy grease is to be with- 
held and temperatures are low, and speeds do not exceed 
1000 fpm. 

The most versatile of the springless designs is the steel 
supported synthetic seal. Three different designs of this 
seal for specific applications are shown in Figs. 5, 6 and 7. 

Generally speaking, all of these designs are superior to 
springless leather seals and are available for a wider range 
of applications. They retain lighter oils, and withstand 
greater temperatures and higher speeds. 

The most common design of these springless synthetics is 
shown in Fig. 5. This type is often specified for wheel 
applications which are well designed and have good sealing 
surfaces. This seal is capable of medium pressure, but with 
slight redesigning can withstand pressures from 70 up to 
100 psi. 

The design illustrated in Fig. 6 is intended primarily for 
use where temperatures and speeds are high, but where 
eccentricity and runout are low and running parts are accu- 
rately made. This seal is limited, however, to not over 5 
to 10 psi pressure and is a compromise seal when space 
limitations forbid using a spring-loaded type seal. 

The seal shown in Fig. 7 is primarily a pressure seal. It 
has been operated successfully up to 600 psi fluctuating pres- 
sure, at minimum speeds. It is also suggested for extremely 
small cross-section of ID vs. OD, where a relief design is 
not possible. This seal is often used on shaft of %¢ in. 
diameter and below. 


Lately we have been making a good many of our spring- 
less synthetic seals with a coating of rubber on the OD 
(Fig. 8). This design is useful in narrow sections and on 
relatively small OD’s since it assures a leak-tight fit on 
the OD. 


Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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Dual Member Seals 
The dual member seal has replaced end a; 
seals for such heavy-duty equipment as disi 


ws 
track-type tractors. Thi 
9) effectively combines 
sealing members, one of wl 
—_— spring loaded and the oth: 
— Most common of the se 
a single spring loaded nbe 
leather, or synthetic, wit 
lary member produced 4 
range of materials. Whe spee 
low and dirt conditions ar 
severe, this auxiliary often js 
of rubber: At medium speeds 
severe abrasive conditions—especig 
| | when the abrasive materia] is pot | 


fine—a leather auxiliary member is used instead of rubbe: 
with the main member being leather or rubber deper 
on conditions. 

At relatively high speeds, with lighter abrasive condit 
such as automobile pinions or transmissions, a felt auxilia 
member is used, with rubber used for the main me; 

Other forms of dual seals include two spring loaded ; 
bers pointing in opposite directions, made of either 
or leather depending on speeds and temperatures, to separa 
two different industrial fluids; double sealing members 


either leather or synthetic, pointing in the same dire 
to withstand excessive pressures. 

While dual seals possess definite advantages under sp 
conditions, they also have a number of limitations. 1 
include the obvious fact that two rubbing surfaces heig 
friction development in the sealing area. In this connect 
it will be realized that any oil seal is necessarily a 
promise between loss to friction and perfect sealing, althoug 
development in late years has reduced the friction req 


to make an accurate seal. Another feature of dual sea 
which may add friction and heat .is that one member 
to be starved of lubricant by the other, more effect 


member. An additional limitation is that, for perfect 
exclusion, the auxiliary member generally is made 


porous material which tends to collect abrasives into its 
This, at times, may cause shaft wear, and it is often ne 
sary to harden shafts where auxiliary members are us 


Normally, oil seals of the newer low-friction syntl eu 


can operate almost indefinitely on soft shafting, 1f minin 
abrasive is present, without shaft wear 
End or Face Type 

The primary reason for the use of these relatively exp: 
sive seals is to reduce torque below even the low 
now available in the less expensive types of shaft seals 

The face seal inherently requires more parts, more care! 
designing and finish, careful study of the mating face 
a specific set of operating conditions, and always 
more expensive arrangement and machining of the me 
nisms where the seal is to be installed. 

These seals are useful in pump applications wher 
range of industrial fluids is employed, and where 
must have extremely low starting torque and must ‘ast ! 
long periods without service. They have found aj ut 
in torque converters, washing machines and sim) 
They have a further advantage in that they car 
signed to withstand temperatures of 600 deg F ar 

Seals of special design fall into two categories, t! 
obvious special arrangements such as external flang 
ders, etc., and those which are specially designed u 
and/or with regard to size and shape 

Special seals find use in applications where limit 
to area or other factors make it impossible to adapt 
standard size, shapes or designs. For example, a ! 
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his unit with a stamping or other type of 
a sealing member is attached. In another 
turer may have an area so constricted as 

ise of the regular round seal, bolted or 
require the application of specially shaped 
- to clear his mechanism. In other cases, 
or extreme runout may be required, and one 
als tions can be made in the sealing member 


the special needs. 


ii. OTL SEAL DESIGN 
e speed and temperature is of importance when 
tion is contemplated. This has become espe- 
cent years since the higher shaft speeds and 
ng temperatures of modern mechanisms have 
problem of efficiently retaining lubricant 
ss, Today, designers and manufacturers often 
ODE to supply oil seals for shaft speeds exceeding 
! ; ( rpm. Even some automotive oil seals are 
thstand 5500 rpm with surrounding ambient 

180 to 200 F. 

In t f peripheral speeds in feet-per-minute, 2000 to 
once considered the maximum. Today many 
perate with peripheral speeds ranging from 
fpm. Shaft fpm of this nature becomes a 

irat tor. around which the available sealing mate 
alanced with the width of the sealing surface 

temperatures, proximity to the bearing, and 

wit conditions. Here is a useful rule of thumb 

shing to operate a seal at 3000 rpm or above: 

: temperature not over 200 deg F; runout or 


over 0.010; shaft surfaces finished to not 
0 lesirable to avoid shaft whip and jump by 
g seal close to the bearing; and for best results, 
| be relieved so no pressure can build up in 
rea. The ID-OD relationship of the seal itself 

ficient for maximum cooling. 

\ n sealing knowledge and technology have pro 
ich today offer performance capabilities far 
foregoing requirements. In the field of leather 

imple, improvements in impregnation methods 
| seals capable of extended operation at tem- 
igh as 250 deg F, while synthetic rubber seals 
essfully at temperatures up to 325 deg F. 
Eccentricity, Whip and Runout 


~ 


tricity, misalignment, momentary whip and 
conditions present in varying degrees wherever 
These conditions create basic oil sealing prob- 
per oil seal design will solve these problems 
the bearings. Usually, when these conditions 


specially-designed spring loaded oil seals are 


a period of years have indicated that properly 
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FINIS 


SHAFT 


\ 


|\YEAR 2 YEARS 3YRS 4YRS 5 YRS 


Relation between surface finish and shaft life 


1949 


designed synthetic rubber seals, with correct spring ten- 
sioning, will operate efficiently despite eccentricities reaching 
0.030 indicator at 4000 ypm. Here it is most important that 
flexibility of the sealing member be carefully balanced 
with the proper spring tensioning. However, both life 
expectancy and degree of sealing suffer proportionately with 
the rise in eccentricity 

Actual misalignment of meeting parts in a design has a 
slightly different effect on oil seals than eccentricity. Utmost 
flexibility of the sealing member is essential, and again, 
special designs are recommended Good sealing has been 
achieved on long test runs where misalignments are as 
high as 0.035 in. But surrounding conditions should ‘be 
the best possible, and the seal so designed that it may 
operate efficiently in an off-center position. 

The momentary whip or misalignment which occurs in 
flexible crank or drive shafts presents still another oil seal 
problem Highly fle xible oil seals, capable of efhe ient opera 
tion despite steady eccentricity or misalignment, sometimes 
allow seepage under severe momentary whip conditions 
Special oil seal designs using heavier spring tensioning are 
indicated: but if tensioning is not precisely correct for the 
job, seal life will suffer 

Shaft end play can be compensated for in the oil seal 
design by stiffening the seal to avoid bu kling the flange, and 
adjusting spring tension to overcome seepage during end 
play movements. Here again, a special design of spring 
loaded seal is recommended for maximum oil sealing 
efficiency 

In all the above cases, gore ater oil seals life and perform 
ance will result when conditions are held within the follow 
ing limitations: 


Eccentricity (runout) Not over 0.005 in 
Misalignment 0.005 to 0.010 in 
Shaft End Play (thrust) Not over 1/32 in 


Severe momentary whip can often be modified by plac 
ing oil seals close to bearings: using sufficient section in the 


shaftings, and increasing the number of bearings employed 


Correct Shaft Surfaces Essential 


Oil seals perform best and last longest on shafts of maxi 
mum hardness and smoothest finishing. Seal performance 
depends on these two factors, when other conditions such 
as speed and temperatures are equal 

In many production applications, however, optimum 
hardness and smoothness may be impractical. Also, on 
many slow-speed, wide-tolerance mechanisms, a polished 
shaft may not be necessary or desirable 

Tests conducted over many years’ time have shown RMS 
finishes of between 15 to 25 to be a practical compromise 
for most industrial applications. Such a finish can generally 
be obtained by production methods without prohibitive 
cost. During tests, seals on shafts on this finish have oper 
ated continuously up to 12.000 hours at high speed without 
evidence of serious leakage 

More finely finished shafts, of course, permit still greater 
seal performance. On test shafts polished to 5 rms, the seals 
have been continuously operated at 4000 rpm for several 
vears—manv times the life expectancy of any mechanical 
equipment. On shafts finished only to 150 rms, operating 
at 4000 rpm, similar seals may have a life expectancy of as 
little as a few months, or even weeks. A rough relationship 
of shaft finishes to seal life is shown in Fig. 10 

Under ideal conditions, where shaft: speeds are slow, 
where oil is properly filtered and dust excluded, seals will 
operate almost indefinitely on shafts of cold rolled steel 

In many cases some abrasive material is turned into the 
sealing area. Shafts therefore should be of a hardness (at 
least locally) compatible with severity of the abrasion pres 
ent. Under severe conditions of abrasion, both the seal area 


and bearing area ould hardened low ally 
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Fig. 1. Schematic diagram of arrangement of test on lathe 


Determining Cuttin 


A* UNDESIRABLE TOOL temperature, from the metallurgi- 
cal point of view, may affect the surface structure of 
the work machined as well as its dimensional accuracy. 
Excessive tool temperature also causes rapid failing of the 
tool. For the purpose of obtaining a desirable range of tool 
temperatures which would provide satisfactory structure and 
tool life, test runs were made in accordance with the con- 
ditions outlined below. 


1. Material to be cut: 


Material Size Composition 
Cast iron in. diameter C 2.75 
x 2in. with % in. Si 2.25 
through hole at Mn 0.69 
center 
2. Cutters to be used: 
Cutter No, Type Hardness Re | Composition 
l Mo-Max HSS 66-67 C. 0.78-0.84, Cr 
3.5-4.0, Mo 8.2- 
9.7, 1.8-2.0, 
V 1.0-1.3 
2 German file 60-61 C 0.57, Si 0.18 
steel Mn 0.55, Cr 0.23 
8. Tool shape: 
Back rake 8 
Side rake 14 
relief 6 
Side rehef 6 
End cutting edge angle 6 
Side cutting edge angle 15 
Nose radius 1/16 in. radius 


t. Potentiometer: Leeds and Northrup, type 8657C 

5. Cutmeter 

6. Engine lathe: R. P. C., Japanese-made, one hp 

7. Thermometer: 0-600 deg C 

8. Stop watch 

9. Lead-tin bath: Pb 846%, Sn 16% 

Leadwires, silver solder, cutter for clean cuts, in 
sulated tool holders, ete. 


CUTTER NO. | 
|_| | |_/-=-TOOL FAIL 
A CUTTER NO 2| | 
DIFFERENTIAL \ 
100 300 300 400 0 
Ve fpm 


Fig. 2. Cutting speed vs. emf 


Tool Temperatures 
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CHIEF TOOL ENGINEER 
THIRD AIRCRAFT FACTORY TAICHUNG, TAIWAN 


Tests proceeded with the cast iron dise ch 
lathe. Each cutter face-cut the dise from the 
ward, with the cutter and the cast iron as twe 
the thermocouple. The emf in millivolts th 
were read directly with the potentiometer at eq 
tervals. The arrangement of the tests is shown Fig 

While the cutter proceeded along the margin of 
hole, the operation was clocked and readings fr 
tentiometer were taken every 30 see. With a ki 
ter of the center hole and a pre-determined fee 
cutting speed at the end of each interval is as f 


TNE 
60 
V. D.N 
2 
12 
Where D. Corresponding diameter of cutting 


after a cutting time T in secon 
N rpm 
f Feed ipr 
Diameter in inches of center hol 
Cutting speed in fpm at time 1 


a = 


Table I—Cutting speeds and emf generated by 
two different cutters. 


Material Cut: C.1. de: VY in 


f 0.00237 ipr Cutters Mo-Max HSS 
d Depth of cut 0.032 in German 
N 260 Shape: 8,14,6,6,6.15 
Emf mv 
T sec De in Ve fpm Cutter No. 1/Cutter No. 2 ferent 
HSS 
0 0.50 
30 1.12 76.0 2.59 1.82 
60 1.73 118.0 3.24 2.19 
90 2.35 160.0 3.90 2.51 
120 2.96 202.0 4.25 2.72 
150 3.58 243.0 4.62 2.96 
180 4.19 285.0 4.90 3.13 
210 4.81 27.0 5.18 3.32 oe 
240 5.42 368.0 5.39 3.50 5 
270 6.03 410.0 5.75 3.85 
300 6.65 452.0 6.05 
330 7.27 494.0 6.34 
360 7.89 536 6.54 
390 8.50 578 6.90 
Tool failed 
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250 300 : 
TOOL TEMPERATURE C 
cf Fig. 3. Tool temperature vs. emf 
— \ t over the dise surface is necessary before 
: enerated by cutter No. 1 and the material 
that generated by cutter No. 2 and 
g material. The differential of these two 
could be plotted against \ Temperature 
been worked out, using a lead-tin bath 
g medium first with the two cutters as a 
then with cutter No. 1 and the material 
couple, lastly with cutter No. 2 and ma 
e thermocouple 
lest Results 
speed vs emf (see Table 1). 
| | alues of emf generated by both cutters 
it the end of each time interval. Cor 
eters D.. and corresponding cutting speeds 


from equations 
thus ob 


be calculated respectively 
above Cutting speeds and emf. 
Fig. 2 


The heating source used in 


plotted as shown in 


iture calibration: 


s a lead-tin bath of 16 percent tin and 34 
which gave a melting point of about 297 


e test proceded, the lower range of tem 
the test 2960 deg ¢ 
the vicinity of the melting point were not, 


the 


in was as low as 


ted, as consistent as those from higher 


that the differential emf indicates 
temperature, a thermocouple with elements 
calibrated 


ters has 
with 


prove 


been and two other 
wl No 
mperature vs 
in Fig. 3. 
nperature vs cutting speed: Fig 
tool temperature It 
between cutting 


com 
fc yw ed 


Table II, 


the material cut 


emf are tabulated in 


8 shows the 


veen and enables 


relation 


emf 
the 

ture simply by transferring several points from 
as shown in Table III. From this table 


sf) 
il 


speed and 


lable I11—Temperature calibration of 3 com- 


binations of thermocouples. 


Corresponding Emf mv 


Both cutters | Cutter No. 1 G C.l.| Cutter No. 2 G C.l 

6.58 
6.43 
6.28 

6.09 4.17 

2.10 5.88 3.85 

2.05 5.72 3.67 

1.98 5.49 3.48 

1.92 5.23 3.31 

6 1.82 5.01 3.15 

1.73 4.74 2.99 

1.64 4.54 2.88 

1.55 4.35 2.75 

1.47 4.21 2.63 

1.38 3.96 2.50 

1.24 3.65 2.25 

1.18 3.45 2.15 

1.12 3.25 2.06 

1.00 3.06 1.97 
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é tte t hose ob 

‘ tte thie i ( t WAS 
It \ erctTore t thre results 

e t cutters only as thermo 
| tio ne muthor tested 
en hy ‘ (a holoy SS5 and 
‘ emi obtaie ndicated the 
as { | Thre two cutters cle scribed 


these test are en u lable Thus 


nt eutt ite iis sed the 

hta fferential 

edure CAl summarized as tollows 

ntial emf mis cal bye obtained by two 

( thie Its is riven mn lable 

i plot the t | temperature against emf 

as thermoaoc uples to get the res ilts shown 


mns of Table II and as the bottom curve 


in first two colu 
in Fig. 3 
8. Transfer dat t S tained to provide re its shown 
in first three « Fable Ill and the heavy curve 
in Fig. 4 
Fable III Transferring table. 
Cutter No Cutter No. 1 Cutter No. 2 Be 
G cutter No. 2 G C.l G&G Ci 4 
Coes speed Tool Tool Tool 
pm Emf mv Temp Emf Temp Emf Temp 
mv Cc mv Cc 
100 5 26 2.94 258 2.00 264 
150 3 295 3.7 291 2.42 298 
200 53 317 4.25 314 2.75 320 
250 1.70 33¢ 4.66 336 2.98 339 
300 18 348 4.97 349 3.20 35 
350 1.89 ‘ 5.30 364 340 365 
400 1.98 72 5.6 375 3.75 3185 


Table 


Material cut 
f 9.9945 ipr 
d 0.035 in 
N 432 
T sec D 
30 3 
60 
90 7 
120 7 
150 


Cc 


EMF vs cutting speed for carbide 


cutters. 
Initial Dia. d 1.25 
Cutters: Carbide 833 
Carbide 78 
Shape 0.0.6,6.6.15 10 in. x 45 
Emf mv Tool 
Ve fom Tem 
‘ For 8 For 78 Differential » 
of 
4) 
36 74 8.2 1.25 
8 10.85 198 
a 12.9 3.90 
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Fig. 4 Cutting speed v tool temperature 
a chart showl tting spec Vs tool temperature is ob 
tained as shown in Fig. 4 ae 
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Milling Fixture and Use 


By Mario Martellotti 


DEVELOPMENT ENGINEER, THE CINCINNATI MILLING MACHINE CO. 


gress FIXTURES, like many standard milling machine are necessary and should be fixed. If other supporting p 
i. attachments, are removable supplementary devices are needed, they should be made adjustable and set after | 
which increase the usefulness and productivity of a milling workpiece is clamped against the fixed supports 
machine. Fixtures are primarily intended for quantity pro- A typical hand-clamped fixture is shown in Fig. 1, Ty 
duction, although there are cases in which a fixture may be are indicated the essential elements, such as clamps, locating 
required to insure the machining of few or even one part of points, supporting surfaces, and setting gage proper 
a rather expensive construction to within close limits of ranged in the fixture body to insure satisfactory 
accuracy, Other desirable features of a fixture are describ 

The design of a fixture is influenced by the type of opera following: 


tion, the method of milling selected, and the machine in 
which it will be used. Rapidity of Clamping 


Since a fixture is a special piece of equipment, its design, ; 
Clamps should always be placed immediateh 
inaintenance, storage and handling cost should be carefully 
fixed points supporting the workpiece. To insure rap 
considered to avoid an investment of capital which may : 
: ° , : clamping, as well as easy removal from and loeat 

actually not be repaid out of savings effected through the TR: 2 1 
fixture of the workpiece, plain clamps should be 

use of the fixture. This is particularly true when a limited , 
' : yA , ; with a slot so that they can easily be slid back and f 

number of parts are to be machined in a given production : i 
Furthermore, they should be supported by a sprir 

run. Then it is a question of selecting the design which will : te: pa a 
' : the clamp in a lifted position. This prevents the ¢ 

give the highest production without regard to unit cost, or agi. tals 
; falling down and the resulting loss of time wher 

that design which will give the highest production at a : , 
ae : removing the workpiece from the fixture. The clar 
minimum unit cost 
‘es : also be guided in the in and out movement to a 
In a production run where large quantities of parts are : . 
; ; ‘ ‘ in their use (Fig. 1) by means of a slot engaging t 
processed, it becomes less essential to consider the design of 


the fixture in the light of its initial cost. It is then more 
important to design the fixture so that the parts are pro- 
duced a a high rate of production and at a minimum unit 


rest at the heel of the clamp 
Plain clamps with a center hole for inserting in | 
ing screw should be avoided because they require 
s ep handling time, and, consequently, a loss in product es 
cost. It is, however, necessary to remember that simplicity 
hese clamps may be satisfactory when it is possible 
of design is very important from the standpoint of use, as : , 
well as of the cost of the workholding fixture. For example, 
the production rate of the milling equipment is affected by 


them out of position to clear the workpiece The angle 
swivel of the clamp should, however, be limited by 
the amount required to clear the work. The pi 


the ease, and, particularly, the time with which a fixture can 


be loaded, unloaded, and clamped; the number of fixtures 


clamping screw by engaging a relieved cylindrical seg 


used on a machine; and also by the down-time of fixtures for 
repairs. In many cases, the disposal of chips and the cleaning 
of the fixture after each machine cycle is a problem which, 
if not taken care of, will seriously slow down production. 
To obtain the degree of accuracy required, it is necessary 
to consider not only the means of locating the workpiece, but 
also the method of supporting and clamping it so that the 
workpiece will be properly set and be rigidly clamped but 
not sprung during the operation. Three points of support 


SETTING GAGE «REST PLATE CLAMP 


JACK “LOCATING PIN~ 


Fig. 1. Hand-operated fixture showing the supporting points, locat- 
ing points, rest plates, setting gage, adjustable locating point, and Fig. 2. Compressed air clamping duplex fixture on a rise 
spring supported sliding type clamps milling machine 
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fixture made up from a standard milling machine 
ling a plate 


nd the hole of the clamp and extending ci 
runt required for the desired angle of swivel 


fhis method produces a more expensive clamp 


ple device of locating a clamp stop on the fix 


necessary to reduce the time of clamping and 
part and when the quantity of the part to be 
the added expense, the clamping screws are 


|! by cams, which can be designed to give an 


taneous clamping action and release in conjunc 


ery strong gripping effect. 
ting several clamping points simultaneously, 
or hydraulic cylinders may be used to simul 
ite the ¢ lamps from a sigle control point This 
e merit not only of rapid clamping, but also 
Ing equal application of clamping pressure at 
it. It ean also provide a certain regulation 
g pressure so that this can be set to the inten 
ent to hold the workpiece in position 
imping of an accelerator shaft lever is used 
ype fixture shown in Fig. 2 to mill a slot and 
the boss in an automatic rise and fall milling 
combination resulted in a production rate of 
ed per hour. The large majority of fixtures, 
f the hand-clamping type. Rates of production 


; 


he time to clamp and unclamp a part and 


ading in the fixture. However, most gain in 
ee ired by the selection of the milling hac hine 
of setting up and arranging the cycle of 

at loading and unloading a fixture takes place 
or parts in the other fixture is being milled as 


e shown in Fig. 2 


vises used in reciprocating progressive milling two slots 
trode at the rate of 190 pieces per hour 


1949 


=. 


Fig. 4. Standard milling machine vise with special jaws and ad- 
justable stop to form mill the open end of a plate 


| 


Accessibility for Inserting and Removing the 

Workpiece 

This is a point that must be watched carefully in design 
of all fixtures. Rapidity of clamping may be nullified by the 
time spent in placing the workpiece in position in the fixture 

rhis is a particularly important factor in the use of a fix 
ture, because difficulties arising in either placing or removing 
the workpiece from the fixture will cause delay in the work 
ing cy« le of the machine and a loss in the rate of production 
This is the reason that makes it necessary to have quickly 


retractable and positioned clamps (Fig. 1) 


Provision for Chip Removal 

Easy escape of chips from the fixture by providing sloping 
surfaces and properly located chip disposal channels (Fig. 1) 
reduces the time required to clean the fixture after the work 
piece has been removed. This is translated into a saving in 
the idle machine time and a gain in production. An easily 


cleaned fixture « e danger of chips remaining in 


the locating surfaces and causing the workpiece to be im 
properly set in position. This would result in inaccuracy in 
the milling operation, which may be of such a magnitude as 


to ruin the workpiece 


Design for Safe Use and Operation of a Fixture 

Safety of the operator is an important factor to be con 
sidered when designing a fixture. It should also be safe for 
the cutter by insuring that hardened parts of the fixture are 
not in the path of the cutter, since accidental contact would 
dull or break the cutter teeth. To insure safe operation, 


adjustable supports and clamps should he so arranged that 


a Seal 
| 
\\ 
- ve 
Fig. 6 Rotary type fixture p of a standard circular milling 


Fig. 7. Circular milling attachment and a simple fixture combined 
for milling the radius on the cheeks of a single throw crankshaft. 


Fig. 8. Universal milling machine dividing head with a chuck 
mounted on the spindle for milling the sides of a large hexagon nut 


Fig. 9. Two-station index base and simple hand clamping fixture 
to straddle mill connecting rods 


they can be operated at a safe distance from the of 
cutter; preferably, they should be operated at { nl 
the fixture. When a number of parts are placed me 
fixture as in string milling, sufficient space shoul all 
between the first and the second piece so that ry 
the second piece can be accomplished without , = 


the safety of the operator. 
It should also provide properly located hook point 


safe handling of the fixture when setting it up on th 
chine table or when removing it at the completion of the 


Locating Points 


Locating points in the fixture correspond to t 
points in the workpiece. These should be selected x 
they can be used as reference throughout the machi 
operations to be performed on the workpiece and should ; 
be destroyed in subsequent operations. This would ree 
the use of a new set of locating points, and the shift p 
a source of inaccuracies in subsequent machining operat 

Locating points in the workpiece may be drilled } 
machined surfaces. Three locating points are required y 
the workpiece is located from external surfaces, but only 


locating points are needed when the workpiece is loca} 
from drilled holes (Fig. 1). These may be in line 
diagonally; the latter method is the preferred arranger 


One of the two locating pins is made of a diamond sha» 


while the other is round. The diamond shaped pin p 
locating the workpiece within the allowable variation 
center distance of the two holes, and, in addition, it 
tates insertion in the corresponding hole. For the same 
pose, one of the pins is made slightly higher than th 
The head of the pins is provided with a 45 deg chamfer 
a lead diameter somewhat smaller than the diameter 
rest of the pin body which corresponds to the diamet 
the hole in the workpiece. 


Adequate Provision for End Thrust 


Adequate provision should be made for taking 
thrust caused by the cutting load. Positive stops sho 
employed instead of relying entirely on the frictional 
at the clamping points. At no time should locating pin: 
used as stops. 


Setting Gages: 

To permit proper alignment of the workpiece wit 
milling cutter, a fixture should be provided with s 
gages or blocks (Fig. 1). The setting gage is accurat 
with respect to the locating points. If permanently atta 
to the fixture, the setting gage should be so placed that 
clear of the path of the cutter. 

In some cases, the setting gage is made so that 
removed after completing the alignment of cutter 
piece. 

The design of setting gages varies in accordance wit! 
nature of the part and the operation, and each cas 
be considered carefully, in order to arrive at a satisia 
selection of gage design and location 


Types of Fixtures 

Many milling jobs can be done economically 
small or large lots, by the use of fixtures which a 
of standard milling attachments. Standard milli 
vises, for example, with relatively easy and inexp 
ified jaws, are often used in production runs of s 
Vises can be used singly or in pairs on the milli 
table. They can be mounted laterally or swivele: 
angle blocks. 

Special vise jaws vary from near standard 
incorporated in them for locating and position! a) 
studs, pins, end stops, rest plates, angle blocks 


The Tool 
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x fixtures rotated Dy Duilt in hydraulic motor to 
tch operatio Operation of motor is controlled 
y 
IXiliary ¢ lamps Sets of vise jaws, each 
same part in a new position in the same 


progressive manufacture of small lots, 
ne for each part is not warranted Fig ss | 


lication of a standard vise, with three studs 


‘ standard ]aws and an end stop, lor locat- 
b-muilling in. from one face at the rate 
nour 
\ istable stop bolted to one jaw with the 
extra long to provide clamping the 
ts full length is shown in Fig. 4. The pro 
is 2Y pieces per hour 
gressive milling opt ration at a high rate 
tame in milling slots in a pure copper 
ng two vises mounted on the opposite 
The table Fig Oo). One ot the vises 
tle block. A slot 0.090 in. wide is milled 
lett ind fixture; then a deeper slot 0.067 
ough the bottom and at an angle to the 
es are moved from the fixture at the left 
e right Phe production rate 1s 190 pieces 
Mication clearly illustrates the point that 
to use complicated and expensive equip 
oh] s of production 
lar milling attachment and a simple hand 
e combined for milling circular slot in a 
n the | 6. The rotation 
e attachment can be obtained by power or 
9 a standard piece ol equipment, which 
, iobs. it is possible to make up a 
great saving in time and money 
e of the efhcient combination of a circular 
ent and a simple hand fixture is shown in Fig 
is on the cheeks of a single throw crank 
the circular milling attachment is operat 
he angular displacement is controlled by 
tomate illy disenga the table 
Hetion of the milling operation 
¢ head is another standard milling 
eh can be used in indexing opera 
it additional eq pment In 
Fig. 8, the faces of a large Xxag nut 
f e the nut is held in a k mounted 
‘ f the din ng hear 
piece of equipment 1s a_ two-statior 
s transfe workhol g fixture 
I Sv deg Irom loading to working pos 
s Irequently used for mounting two simpk 
. ( eve hig pre ict ite hy 
ne 
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Fig. 11. Fixture f 
the workpiece 


; 


ceeds on the parts 
operation shown i! 


abreast in each fix 


hour. With this co 


time required to 1 
The complexity 
sitates the design 


ation of the machine 


of holding the work 


motion, such as is 
instance, a circumfle 
in saw shanks. Th 


abreast, and, as the 


IS moved to place 
the feeding rate t 
stationary while the 
built in the fixture 
slow rate to compl 
is YOO pieces per 
lo achieve aut 
clamp and then eje¢ 
evcie, as in the exa 
wav in armature 
sity complicated 
gain in productior 
This fixture is ce 
while the first shaft 
shaft is placed ol 
two stop pins Wile 


milling 


g operation 
clamps are releast 


rolls out under the 


position in the hx 
and the spindle ca 
of operation 1s a 

Careful study sl 


employed in car 


ot fixt ire to be 


One of the n 


a conclusion is the 

is we s tne se 

to bye made 

ture designe to s 
indling time ft 

Ss more i 
hich will req ‘ 


if the pieces come 


“al a 
selec ter 
] 
on T ~f 


natically } amping and ejecting 


ated in the fixture at the left In the 
gy. 9. connecting rods are mounted two 
The production rate is 28 pieces pet 


ynation, two meces are milled in the 


ne piece 
i mill ration sometimes neces 
nxt cl supplements th Oper 
Vv provid in addition to the functor 
1ece that of mparting to it a dehnits 
e case 1 strated in big 10 In this 
tial vee-s aped groove is to be milled 


<s are mounted in the fixture two 


ds two fixtures 


wosition one fixture. it slows down to 
he correct depth ot cut and it remains 
xt re s rotated Dv al hy ira ile moto 
nd controlled the machine at 
t he t Pro tion rate n this case 
tic operation fixtuy | | 
} a Lure > 
e workpiece at the completion of the 
1] 
ple s vn in Fig. 11 for milling a key 
the desion of the fixture is of neces 
ts cost st be balanced against the 
thre esult g unit cost 
ed to permit pre-positioning one shaft 
the fixture s being milled Phe second 
CO 
‘ 
vi 
re 
| 


i 
ivs ve 
> 
i 
move 
‘ 
i 
+} 


= 
) 
4 
| 
Re 
| 
re automatically clamped, 
r the cut The entire evel 
Ks 
nade of the best method 
peration and of the 
se 
to proce sed per 
parts in a iot If a piece en) 
at one operation keeps 
onths at a time, the fix 
operation hy reducing 
perat on bi fhe ine 
i hand operated hixture a 
time 
tion bv the operator But By 
| ely small lots, requiring 
hand fixture vould be 
the fixture and to gain in the pe 
time which n st be charged to this one jot ay ta 
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ENGINEERING DATA 


General Engineeriy 


Classified Accordj 


NUMBER TEN 


STRUCTURAL GRADES—CARBON STEELS 
Tensile Strength, psi 60,000 65,000 70,000 80,000 85,000 | 100,000 70,000 | wy 
resistivity Excellent Weldability High strength carbon steels with Wear Excellent Weldab 
Indicated Desirable magne- Medium strength good machinability, toughness resistance Medium strength wit 
peor se tic properties car- with good machinability and excellent fatigue resistance hardness toughness and goed 
pplication burizing and case and high ductility machinabiiy 
hardening grades 
weldability 
ASTM: A27-46T | ASTM: AIS7-44 | 
U60 — 30 | Ci 
60 — 30 ASTM: A27-46T | ASTM: A27-46T | SAE: Automotive SAE: Automotive SAE: Automotive § ASTM: A2!7-446T 0 - 
ASTM: A216-44T 65 — 30 70 — 36 080 | 0050 WC | ASTM: & 
WCA 65 — 35 ASTM: A95-44 Federal wC2 WC} 
AAR: M201-46 SAE: Auto 70 — 36 OO-S-68 ib Navy: 46533 | SAE Ag 
Current Grade AU 0030 ASTM: A216-44T Class 3 (Int) A 
Specifications Grade AA Federal: WCB Navy: 49S! “econ 
Federal: O9-S-681b AAR: M201-46 Class A 
OQ-S-68 ib Class 2 Grade 8 
Class | ABS Class 2 AREA | 
Navy: 49S! Lloyds Class A 
Class B& D | 
Class | 
| 
ASTM ASTM AAR Federal | SAE:-Automotive | SAE: Automotive ASTM 
A27-46T A27-46T M201-46 QQ-S-681b | Class 0050 Class 0050 A157-44 
with Requirements listed | Class 60 - 30 Class 65 - 35 Grade B Class 3 Class Cl 
below 
All values listed below are specification minimum values. 
Tensile Strength, psi 60,000 65,000 : 70,000 80,000 85,000 100,000 70,000 
Yield Point, psi 30,000 35,000 | 38,000 40,000 | 45,000 70,000 45,000 
Elongation in 2", 24 24 24 17 | 16 10 22 
Reduction of Area, ‘. 35 35 36 | 25 24 15 35 


Values 


listed directly below are those normally expected 


The values listed below are only for general information 


Tensile Strength, psi 
Yield Point, psi 


Elongation in 2", 


Reduction of Area, °- 
Brinell Hardness No. 


Charpy Impact** at 
70° F ft. Ibs. 


Cherpy impect** at 
—50° F ft. Ibs. 


Limit psi 
Modulus of Elasticity 
Machinability Ratingt 

Type of Heat Tr. “id 


+ 


30 million psi 30 million psi 


55 


Annealed 


60,000 65,000 
30,000 | 35,000 
30 30 
50 | 53 | 
120 130 | 
35 35 
-—— 
8 12 
25,000 J 28,000 


Normalized | 


* Below 8 percent total alloy content. 
Keyhole Notch. 
+ Machinability Rating by Research Committee on Cutting Fluids—Metal Progress Oct. 1943, p. 622-624. Cold rolled screw st 


tt Test values obtained in accordance with ASTM testing procedures. 


t SAE Hardness requi 


rement. 


| 30 million psi 


10 


31,000 


65 | 


Normalized =| 


80.000 85,000 
45,000 50,000 
26 24 
43 40 
160 175 
35 30 
12 12 
35,000 | 38,000 
30 million psi 30 million psi 
70 | 70 

— 
Normalized =| Normalized 


and Tempered and Tempered 


47,000 


30 million psi 


65 


70,000 
42,000 
28 
55 
140 


15 


33,000 
30 million p 


65 


Quenched 


and Tempered 


Normalize 
and Temper 


in the production of 3 


| 
im 
| 
BOC 
4 
| 
| | 
| | i= 
|| — = 
140 215 | 
| | 60 | = 
| 


ves of 


Tensile Strengths 


NUMBER TEN 


Steel Castings 


ENGINEERING GRADES—LOW ALLOY STEELS* 


110,000 


120,000 


High resistance to impact 
Excellent low temp properties for 
certain steels 
Deep hardenin 
Excellent combination 7 strength 
and toughness 


ASTM: A148-46T 


ASTM: 


150,000 


Deep hardening 
High strength 

Wear resistance 

Fatigue resistance 


ASTM: 


105 — 85 120 — 100 150 — 125 
SAE: Automotive | SAE: Automotive | SAE: Automotive 
0105 0120 0150 
Federal Federal Federal 
QOO-S-68!b QO-S-68 ib QO-S-68!b 
4C2 4G3 4C4 
ASTM ASTM ASTM 
A | 48-46T A148-46T A\48-46T 
Class 105 - 85 Class 120 - 100 Class 150 - 125 
below are specification minimum values 

105,000 120,000 150,000 
85,000 100,000 125,000 
17 14 9 
35 30 22 
217% 248! 311% 


175,000 200,000 | Tensile Strength, psi 


High strength 
Wear resistance 


High hardness | Indicated 
High fatigue resistance Application 
ASTM: A148-46T None 
175 — 145 specified 
SAE: Automotive 
0175 
Current 
Specifications 
ASTM None A Typical Specification 
A148-46T for the Tensile Grade 
Class 175 - 145 with Requirements listed 
below 
175,000 — Tens le Strength psi 
145 000 — Yield Point ps 
6 Elongation n2 
12 Reduction of Area 
363} _ Brinell Hardness No 


100,000 
J asses have 
erties and 
perties 
TMA A\48-4 ASTM: AI57-44 
— 60 
RTM. A|57-44 Federal 
A O-S-681b 
Autom 483 
edera 
owe a 
48) 48 
ac 
495 
ade 
AR. M? 46 
ASTM Federal 
48-467 
Bias 90 - 6 Class 483 
values listed 
100,000 
65,000 
17 
4 20 
of 


astings for the 


tensile strength values given in the upper 
not to be used as design or specification limit values. 


portion of the 


00,000 
65,000 


110,000 120,000 
85,000 97,000 
18 16 
42 38 
235 260 
28 24 
22 18 
49,000 | 55,000 
30 million ps 30 million p 
60 50 
Quenched | Quenched 


and Tempered | and Tempered 


—Data Courtesy of Stee 


150,000 
130,000 


12 


25 


65,000 
30 million ps 
30 


Quenched 
and Tempered 


200,000 


Tensile Strength ps 


175,000 
148,000 175,000 Yield Point, psi 
& Elongation in 2 
15 | | Reduction of Area 
380 420 Brinell Hardness No 
10 Charpy Impact*® at 
70° F ##. Ibs 
Charpy Impact*® at 
—50° F Ibs 
77,009 85.000 Endurance Limit psi 
30 million ps 30 million p Modulus of Elasticity 
— — Machinability Rating! 
Quenched Quenched Type of Heat Tr. 


and Tempered 


and Tempered 


1 
} | 
| 
De 
ion 
tion 
46 
215 325 
4 + 
26 22 18 
15 15 
41,0 45,000 
million ps 
65 
ile Normalized | 
anc ™Dere ad T te 
Founders’ Society of America 
uve 
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Reversible Low Production Tool 


for 


A LOW PRODUCTION run was an important requirement for in the 0.187 in. diameter undercut sectior 
LX a drill jig on the casting shown in Fig. 1. Of irregular screw. + 
shape, the casting was to have two No. 29 (0.136) holes The tool as shown in Fig. 2 is set up to drill the + — 
drilled in both sides, and located from two lugs on the No. 29 holes in the ight side of the casting g 
casting. The lugs had been milled at an angle of 10 deg All the castings in the lot were drill 
from the base; the 7 in. dimension locating the holes from To drill the left side the castings are 
the '4 in. cast radius was not a critical dimension, but head screw is removed and the end pi s faste 
could vary slightly with each casting. Since the milled lug to the opposite end of the body. The locating ser je 
already contained two 14 in. -20 tapped holes from a reversed by removing the round head machine serew, t 
previous drilling operation, it was decided to locate the ing the piece around and replacing the ret g § ba 
tool from these holes. The tool is then ready for us 

The drill jig developed for the job is shown in Fig. 2. It may be noted that the cost of 
It consists of a piece of flat stock (Part 1), which forms these intricately-shaped castings g 
the body of the tool and holds the drill bushings (Part greatly exceed the cost of the drill jig 
8). The end of the tool (Part 2) is fastened to the body production run. 


by means of a socket head screw (Part 6) and two dowel 
pins (Part 5). The end piece contains a 0.201 in. diameter 
locating pin (Part +) protruding from either side of the CASTING IS SYMETRICAL 

end piece. This pin locates the tool on the root diameter / ABOUT THIS ¢ 

of the upper 14 in. -20 tapped hole in the milled lug. The / ia * 29(.136) ORILL 2 HOE 
locating screw (Part 3) serves the purpose of locating 
in the lower 14 in. -20 hole and at the same time draws 
the tool tightly against the milled face of the lug. A No. 
5-40 x 3% in. round head machine screw retains the lo- 
cating screw in the head piece. This small screw nests 


Fig. 1 (Right) illustrates the irregularly-shaped casting which 
required the drilling operation. Fig 2 (below) shows the drill jig 
developed for the operation 


V4-20 THO. 
| SF DIA. IN Pr®2 
/ DIA. UNDERCUT 
KNURL ® 
NOTE 
S PART *2 TO BE MOUNTED = 
| | ON THIS END ALSO— 
| 6) | 
5.625 REF — 
| SF / 
6 
5-40 | 
PF IN Pr.*2 Tap | 
SF IN 2.000 1.625 | 
PF. IN Pr*2 (8) REAM PF | 
S.F. IN 4-20 TAP HOLE 
DIA 
40 The Tool 
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Safety rtain for Heat Treating 


perations which require placing the 


ots or cyanide baths, create a hazard of 


ker from flying hot particles 

e work 18 not perfectly ary lo pre 
perator, a curtain of hreprool duck ma 
a window of safety glass, can be used 

] ~ ] 
de ample vision with ade quate pro 
perator, yet without interfering with his 
“yt \ e photo is a small-diameter rod, which 


vottom of the curtain to prevent it 


ij S. Guilbert Satety Director. 
— Republic Drill & Tool Co 


~ Bball Thrust Reduces Clamping Friction 


~ es where it is necessary to use a hand 
| ¢ purposes, operator fatigue can be greatly 


od illustrated. If a standard ball thrust 


hetween two hardened washers over 


infinite ly easier to tighten and 


In addition, more positive clamping 


R ger Tse {ts 
Racine, Wisconsin 
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Ingenious Devices and Ideas to Help 


the Tool Engineer in His Daily Work 


Saw-Blade for Small Holes 


BACK UNTIL THE BLADE ae, 
ENTERS THE HOLE 


SAW BLADE — GRIND OFF | { 


C) 


FERRULE 


\ 
} ~ 
\ BZ ~ PIN 


A broken saw blade erted in a andie and 
shown, serves t t bridges between small holes 


ground down as 


The bridges between small holes. such as are drilled in 
dies, may be rea v sawed through by means of a broken 
hacksaw blade { n a wooder I indle, as shown The 
handle is sawed part way and closed against the blade with 
a ferrule \ pin t] ro oh the hole will then hold the blade 
firmly. The top of the blade is ground off until the width 
suits the diameters of the oles in the worl 


rh 


Feder Strasse 


\ f de { 


To “Chuck” Thin Stock 
When it is desired to surtace grind non ferrous sheet 


stock in small q intities without making up a special 


fixture. taping two ¢ es of the material to a chuck or a 
flat plate with Seotch tape will provide a satisfac tory means 
of holding. The material 1 t be left) oversize since the 
edges covered by the tap pa lel to the rave will not 
be ground and must be trimmed off afterwards 


to a maanet chuck flat plat th Sreatch ¢ 


is too thin | i! un to be held SCCUTCTY by 
a magnetic chucth | Hol Cast ery light downteeds must 
7 
be used hut ‘ ™ ‘ or small production lots 
t s more i nein set r time 


The Tool Engineer pays regular page rates for 
accepted contributions to these pages, with a mini- 
mum of 35.00 for each item. 


a 
i 
Te] i 
( ficaqo, Ill. 
will make it 
= 
RACE 
Thin stock may be held flat, for surface grinding, by taping the edge: ee 
ape 
This method ear He Se for ferrous sheet at that 
j 
NO 
B P. H. Winter 
Syracuse Chapter, ASTI 
if 


V-Belt Inspection Fixture Matches Belts and Checks Size 


Whenever multiple V-belt drives are used, whether it 
be in your plant or on your own product, it is imperative 
to match belts accurately in order to increase belt life, 
reduce whipping and improve the efficiency of the power 
transmission. Matching can be accurately effected by the 
fixture shown 


Photograph of the belt inspection fixture as actually made and in- 
stalled 


Although V-belts may be purchased in matched sets 
there are various factors, such as atmospheric conditions 
especially temeprature and humidity—as well as handling 
and storage methods that may change the lengths of belts 
enough to unbalance the matched sets. This fixture is 
therefore a welcome help to the inspection or assembly de- 
partment and should be used immediately preceding the 
installation of belts in the final assembly. 

The fixture consists mainly of two rollers of which one 
is free to rotate while the other is mounted to slide on 
rails. The rotating roller is removable and can be mounted 
in one of several positions to allow use of the fixture for 
various belt lengths. The sliding roller is activated by an 
air cylinder, with valve, which is connected to the plant 
air supply through oiler, filter and pressure regulator. This 
roller is fitted with an indicator hand which slides over a 
scale mounted on the fixture base. All fixture parts are built 
on structural channel of such length to accommodate the 
longest belt. 

A stretching force (F) of 165 lbs and a minimum pitch 
diameter of checking roller (D,) of 6 in. were suggested by 
a belt manufacturer for belts up to and including 9/16 in. 
height (H). Since the relationship of belt pitch diameter 
and belt inside diameter is usually constant the rollers were 
made to fit the inside diameter of the belt rather than being 
machined with V-grooves. 

To obtain correct setting of the pressure regulator the 
desired stretching force (F) must be divided by the area 
of the air cylinder. If a cylinder of 2% in. bore is selected 
and its area equals 4.9 sq. in., then the setting of the 
pressure regulator should be: 

Pp = (tba) 33.7 Ibs Sq. in, 
area 4.9 sq. in. 

\ red pencil mark on the pressure gage dial of the regu- 
lator will assure correct adjustment by the operator. The 


REGULATOR 


d v4 
t 


—STATIONARY ROLLER 


+ — INDICATOR 


4 4 


AIR CYLINDER OILER, FILTER ANO 
/ PRESSURE 


SLIDING 
ROLLER 


BELT BEING 
TESTED 


Diagram of the belt inspection fixture. A—Lp—Dp/2, in which L is 
the pitch length of the belt and is listed in belt manufacturers’ cata- 
logs. 
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R ~ 
— all 
2 
L 
Detail of stationary roller. The actual roller diameter (Rd) as well a 
the proper spacing (A) for any belt pitch length (Lp be cal- 
culated as follows: Rd==Dp—H 
checking operation is fast and simple; the belt is plac 
the two rollers, the air cylinder valve is opened and thy 


read. For comparative tests, a machinist’s scale moyp 
on the base may be used; for absolute length checks. | 
scales placed end to end to form a _ neutral point 
preferable. 
H.G. Frommer, ASTE Memi 
Trackson Co., Milwaukee. Wi 


A Handy Burring Tool 

The “Gadget” illustrated is a simple, eas) 
that will quickly remove burrs from large pieces of s 
or sawed sheet stock. It eliminates the tedio 
filing that is usually incidental to such deburring oper 
and is so constructed that it can be used for eit 
fairly thick stock. 


| 
HANDLE 
— 
4 
4 
4 
WELD—~ 


The Veed scraper shown will quickly remove burrs or feat! 
from sawed or sheared sheet stock 


A Vee is machined in a length of flat tool steel 


and this end is then bent over at right angles. A 
cold rolled steel. about 5. in. diameter x 4 g 


welded to the opposite end to serve as a handle. | \ 
is then backed off slightly, to provide a sharp cu! g 
and hardened. 
The work may then be clamped in a vise or 
held, and the tool drawn across the edge with 
sure just over the bend. For extra hand comfo 
close to the handle should have the edges rout 
as not to chafe the fingers; for that matter, it ca! 
or even twisted, as shown at lower right 
Ro 
Ke 
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Speakers Named Montreal Program 


Society's Fall Convention Promises Wealth of Production and Process Data 


Follows 


three more _ technical 


ave been added to the pro- 


ASTE 17th semi-annual 
itreal, October 27-29, an 
e September Tool Engi- 


one of the city’s major 
accepted an invitation to 
pening luncheon and an 
d processing concern has 
rt ASTE ladies through 
luring the Society’s semi 


ntion at the Mount Royal 


lay afternoon M. C. Over- 


iperintendent of tool pro 
rless Engineering, Ltd., 
talk on “Mold Die Finish- 
er will be based on: (1) 
application of tools for 
(2) a better way of 
ties for easy finishing; 
hing for a mold cavity; 
ntage and application of 


mold finishing for cer- 


Hobbing Procedure 


inying subject, ““Mold Die 
to be presented by Islyn 
lent, Thomas Manufac 
Newark, N. J., and Ed- 
tzig, hobbing supervisor, 
Newark, N. J. They 
procedure of sinking a 

y polished steel master 
f soft steel by hydraulic 
single or multiple cavity 
cs 
tooling experts will ex- 
ation of hobbing; when 
eferable; when a combi 
two methods is best. Op 
raulic presses, design of 
f steel for hob and hob 


ise of hobbing rings, and 


precautions to insure successful hobbing 
operations also will be included in their 
lecture. 

J. M. Rudel, president, Rudel Machin 
ery Co., Ltd., Montreal, is to conduct 
this meeting. 


Carleton H. Smith, manager, Montreal 
branch, Canada Metal Co., will deal 
with “Use of Low Melting Point Alloys 
for Tool and Die Work” at a Friday 
morning session. Since joining this firm 
in 1932 as chemist, Mr. Smith has ad 
vanced through various production ex 
ecutive posts. During his service as 
plant superintendent, he was in charge 


of the company’s Kirksite die division 


A. B. Chevrier, sales engineer, Upton 


Designed and built by General Motors Research Lat 
metric surface finish standard specimer ti mact 
Montrea »nvention The program ponsored by 


development 


Bradeen & James, Ltd., Montreal, 1s 


presiding chairman. 


Blanchard Opens Symposium 

A symposium on Friday afternoon will 
give a comprehensive analysis of the 
whole problem of limited production. In 
forth the 
Blanchard, general sales manager, The 
Bullard Co 


fine the term “limited production,” eval 


setting economics, E Pp 


Bridgeport, Conn., will de 
iate methods, tooling setups and fix 


tures Mr Blanchard will 


economical scheduling of repetitive jobs 


outline 


|. B. Savits, methods engineer, Pneu 
natic Scale Corp., North Quincy, Mass., 
7 


ill appraise tools and materials con 


cerned in this type of manufacture. He 


af 
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At the Montreal plant of Standard Brands, the visiting ASTE ladies will watch coffee tasters sampling each batch 
The trained tongue an@ palate of the expert still is the best method to determine excellence of roast and blend 


will also consider methods, how to de- 
termine when to buy rather than manu- 
facture, how to fit in short run jobs with 
regular production work. 

The quality control or inspection angle 
will be handled by C. D. Wright, chief 
engineer, Reliable Toy Co., Ltd., Toron- 
to. In telling where to emphasize in- 
spection and place responsibility for it, 
Mr. Wright will indicate how to deter- 
inspection and guard 
against carelessness of workers. 

M. G. Baker, sales engineer, Canadian 
General Electric Co., Ltd., Montreal, is 
scheduled to chairman the panel dis- 
cussion. 


mine method 


Until recently hospitalization has pre- 
vented Sam Tour, chairman of the 
board, Sam Tour & Co., Inc., New York 
City, from preparing his lecture, “Hot 
Spot Machining,” for the Friday evening 
study of “Hot Machining.” 

After outlining theoretical considera- 
tions leading to the introduction of this 
work in his company, Mr. Tour will 
weigh relative merits of methods used to 
heat the workpiece and describe the new 
tool dynamometer 
process. 


developed for this 
Metallurgical examinations of 
finished work, he will point out, indicate 
no change in the material. In conclu- 
sion he will summarize advantages of 
hot spot machining. 


Farr to Talk on Special Machines 

“Special Purpose Machines’ from 
Standard Units,” the subject originally 
assigned to Edgar L. Barker, president, 
Modern Tool Works, Ltd., Toronto, is to 
be presented by Clifford P. Farr, chief 
engineer of the same company, on Friday 
morning. 

One interesting phase of the Thursday 
evening surface measurement session will 
feature a description and photographs of 
the machine developed by General Mo- 
tors Corp. to rule geometric surface 
finish standard specimens. 

A. F. Underwood and Roy P. Trow- 
bridge of the NResearch Laboratories 
Division, will explain the equipment, 
similar to that used to rule diffraction 


4 


gratings, designed and constructed by 
their company. Essentially a _ small 
planer, the machine has a diamond tool 
of known cross section which presses a 
groove in the surface being ruled without 
removing any metal. Weight placed on 
the tool regulates the depth of the mark- 
ing. 

While frequency of rulings in speci- 
mens varies from 125 to 5000 per inch, 
the machine can rule up to 10,000 lines 
to the inch, employing accurately cali- 
brated lead screws and indexing gear. 

The original master surfaces are ruled 
in pure gold, polished to a fine mirror 
finish. They are then reproduced by a 
plating process. Calibration of the sur 
faces is accomplished by taper sectioning 
these replicas. This method is said to be 
accurate within five percent. 


To Be Standards for Industry 


When the geometric standards are 
available to industry, they will be to 
surface finish as Johannson blocks are to 
gaging, it is predicted. 

Preprints of most of the convention 
technical papers are expected to be avail- 
able shortly. They may be obtained 
during and after the convention. 

* 

When the convention opens Thursday 
noon, Victor M. Drury, president and 
chairman of the executive committee of 
Canadian Car & Foundry Co., Ltd., will 
address a reception luncheon, comparing 
“Operating Tools as Used in the United 
States and Canada.” 

Mr. Drury’s broad business back- 
ground embraces the presidency of 
transit, power and holding companies 
and service on boards of paint and 
match companies, power, insurance, 
banking and transportation firms, and 
civic organizations. 

That afternoon the ASTE ladies will 
learn how some of their favorite brands 
of nationally advertised food products 
reach the grocer’s shelf in prime condi- 
tion and attractive packages. 

In the Montreal Standard Brands 
plant, coffee experts continually sample 


blends, and 


dry green coffee beans 
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Tool Engineer Admitted 
To ABC Membership 


Detroit, Mich.—The Tool Endéginee 


been accepted as a member « 
Bureau of Circulations, Chicago, | 
Among publicat 
ing field that the 
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joined in its 


Age, American 
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‘Cost Cutting’ to Be 1950 


Ay INDUSTRY is preparing a 
ve in the battle of mount 

material costs. It will 

cost cutting equipment, 

fit of all manufacturers, at 
ngineer’s Exposition in Phila- 
vention Hall and Commer- 


M April 10 through 14. 
Sponsored by the American Society of 
Engineers, the 1950 show will run 


with the Society’s 18th an- 
g. Acres of machines, ma- 
small tools, 
vices and other aids to 


accessories, 


ind lower priced production 
i to fill the entire ground 
two connecting buildings. 
he big show also include 
tar n rehabilitating foreign in- 


R. B. Douglas, ASTE president and 

esman f he Exposition Advisory 
nticipates that this seventh 
sit vill be the most important 
' ented by the Society. Serv- 


g on t mmittee with Mr. Douglas 


H. L. Tigges, first vice-president, of 
G. A. Goodwin, national 
Dayton. 

F rad, executive secretary, is 
J. V. Friel of Reber-Friel 

ting show manager. 

Location Is Advantageous 

rn Pennsylvania city was 
ts geographical and physical 
Home town of the third 
gest ter in the Society and over 
ent i majority of other chapters, 


accessible by highway, rail, 
to nearly every type of 
e United States. 
nmodations to house vis 
bitors’ staffs are greater 
ivailable at other adequate 
exposition buildings are 
minutes of most downtown 
provide facilities for hold 
ntion technical sessions and 
xhibitors’ motion pictures. 
ide excellent restaurants, 
nges, complete telephone 


nd stenographic help. Rea- 
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ASTE Exposition Theme 


sonable labor rates for exhibitors are 
guaranteed. 

Floor plans and exhibit data have been 
distributed to former and prospective 
exhibitors. Display areas are being re 
served in accordance with exhibitors’ 
preferences. Actual Spac¢ assignments 
will be made on a basis of exhibitor 
seniority, physical requirements of dis 
plays, classification of exhibits and rela 
tion to competitive exhibits. Space units 
ranging from 10x10 feet are available 
at $3 per square foot 

Both members and nonmembers may 
visit the exposition throughout the week 
for a registration fee of $1. This in 
cludes admission to technical sessions 
and plant tours on the convention pro 
gram. Attendance will be strictly invi 
tational, made up from guest lists of the 
Society and its exhibitors. 

Descriptive literature, floor plans and 
space application forms may be ob 
tained on request from the American 
Society of Tool Engineers, 10700 Puritan 
Ave., Detroit 21, Mich 


Opens Consulting Office 
Syracuse, N. Y.—Victor E. Hall of 

Syracuse chapter, ASTE, has entered 

private practice as a consulting engineer 

with offices at 1534 Glenwood Avenue 
according to a recent announcement 

For the past nine years he has served 
as manager of the Engineering and Ma 
terials Handling Division of Syracuss 

Supply Co. Earlier he operated Hall En 

gineering Co., at Binghamton 
A licensed Professional Engineer, Mr 

Hall is also secretary of Syracuse chay 

ter, American Material Handling Society 

and a member of the National Society of 

Professional Engineers, American Society 

of Mechanical Engineers and the Society 

for Experimental Stress Analysis 


Kahn Retires from Trico 
3uffalo, N. Y.—After 25 years w 
Trico Products Corp., Jesse O. Kahn re 
tired September 1 from the superir 
tendency of the Screw Machine Divisior 
Mr. Kahn is a member of Buffal 
Niagara Frontier chapter, ASTE 
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Situations Wanted 


DIE CAST AND PLASTIC ENGI- 
NEER—I1 years’ experience in die 
casting; 13 in plastic and rubber mold 
design. Has served as chief engineer 
for tool and die concerns and as sales 
engineer for product design, dies and 
secondary tooling. Details available 
from Box 184. 


GRADUATE—With degrees in pro- 
duction engineering, machine design- 
ing, die designing and drafting. Has 
practical experience in tool and die 
work. Veteran, age 25, ambitious. 
Please write to Box 182. 


MANUFACTURING TOOL ENGI- 
NEER—Secks position with progressive 
company. Extensive experience in tool 
design, toolmaking, methods, time 
study, quality control, standards, draft- 
ing, product design and development 
and cost reduction. Broad administra- 
tive background. Graduate electrical 
engineer. Married. Location unimpor- 
tant. Box 181. 


PROCESS ENGINEER—30 years’ ex- 
perience in automotive and electrical 
parts manufacturing. Background in 
writing production reports, supervising 
tool design, toolmaking, tool follow-up 
and case studying production setups. 
Middle West location desirable. De- 
tailed information on request. Box 180. 


PRODUCTION MANAGER—36, 
seeks responsible position. Fifteen 
years’ experience in engineering and 
management, including five years as 
chief process engineer. Prepared to 
install production control system with 
inventory control. Excellent knowledge 
of tooling, castings, procurement pro- 
cedures. Technical school graduate, 
married, free to travel, willing to lo- 
cate anywhere. Please address replies 
to Box 179. 


TOOL DESIGNER—Experience in 
automotive vehicle and accessory field 
includes product drafting. For further 
information write Box 183. 


TOOL ENGINEERING EXECUTIVE 
—44, seeks position as tool design, 
tool room, die shop or press room su- 
perintendent. Experience in tool and 
die production includes cold rolling, 
pickling, heat treating, application of 
tool steels, carbides and lubricants. 
Author of textbook and serial articles 
on punch and die making. Married; 
excellent references. For further infor- 
mation write to Box 178. 

Mail answers to box number in care 
of the American Society of Tool Engi- 
neers, 10700 Puritan Ave., Detroit 21, 
Mich. 


Byrom Named V.P. 


West Hartford, Conn.— James L. Byrom 
of Hartford chapter, ASTE, has been 
elected a vice-president of Niles-Bement 
Pond Co. 

Mr. Byrom is manager of the Chandler- 
Evans Div. of his firm. 


‘Plastics Tooling’ Draws 
Crowd at Season Opening 


Indianapolis, Ind.—Ninety members 
and guests of Indianapolis chapter were 
on hand September 1 for the opening of 
the fall meeting season at the Athenaeum. 

L. W. Greenblatt, president of Green- 
leaf Manufacturing Co., St. Louis, Mo., 
presented the technical subject, “Appli- 
cation and Tooling in Plastic Fabrica- 
tion.” 

Through blackboard sketches Mr. 
Greenblatt illustrated dies and fixtures 
difficult to describe verbally. He dis- 
played plastic products and explained the 
tooling required to fabricate the various 
shapes. 

A lengthy question period extending 
past the regular closing time indicated 
the members’ interest in this fast grow- 
ing industry. 


Pratt & Whitney Photo 


Worcester Telegram Photo 


Top: A H. d’Arcambal, a former ASTE president, re- 
eives his 30-year service pin from F. U. Conard, presi- 
dent and general manager of Niles-Bement-Pond Co 
Below: L. F. Mulno (right), chief engineer of Harrington 
& Richardson Arms Co., explains details of new repeater 
shotgun he designed to C. F. Cowdrey, Jr., company 
president. 


Obituary 


William F. Georse 

William F. Georse, foreman at J. H. 
Williams & Co., Buffalo, N.Y., passed 
away this summer in his 73rd year. 

A member of Buffalo-Niagara Frontier 
chapter since 1938, Mr. Georse was edu- 
cated in his native Buffalo and at Scran- 
ton Correspondence Schools. 


You Can See 
and order the “Tool Engineers Hand- 
book” at the Montreal convention. 
You'll wonder how you ever got along 
without the information packed in 
this new “best seller.” 


NBP Honors d’Arexmba| 


On Thirtieth Anniversay, 


West Hartford, Conn.—A 
d’Arcambal, vice-president and 
manager, Small Tool and Gage Diy ~ 
consulting metallurgist of P: & Whi. 
ney Div., Niles-Bement-Pond Co. , 
cently observed his 30th 
with the company. 

F. U. Conard, company president ; 
general manager, presented M d’Ar - 
bal with a 30-year service 


Niversar 


pin 
veteran production executive also . 
ceived floral tributes and other gif 


commemorating the occasion 
Joining Pratt & Whitney in 1919 . 
chief metallurgist, Mr. d’Arcambal ¢ 
rected metallurgical develo; ‘ 
plying to machine tools, cutting tools a 
gages, as well as metallurgical work ; 
the P & W aircraft engine 
development of that product 
In 1945 he went to Europe as a men 
ber of the 


nents a 


luring 


“metallurgical missior 

Germany” to inspect processing used 

the Reich cutting tool and gage plant 
A graduate of the University of M 


igan, Mr. d’Arcambal is a past presiden: 


of ASTE and ASM and a member 
the American Society for Steel Tre ating 


Mulno Designs Low Cost 
Repeating H-R Shotgun 
Mass.—ASTE nimrod 


scouring the woods this fall with ; 
shotguns may be using a model from ti 
drawing board of a fellow member 
Lester F. Mulno, chief engineer 

Harrington-Richardson Arms C 

standards chairman of Worcester chapte 
ASTE, is the. designer of an inexpensiy 
bolt-action 12-gage 


Worcester, 


repeating shotgur 


which went into production during th 


summer. 
Main feature of the birdgun is that 


carries three shells for automatic feeding 


into firing position on manipulatior 
the bolt. The low priced repeater is s 
to sell at one-third the price of mult 
shot shotguns previously available 
not handicapped by the excessive weig 
and poor handling qualities usual t 
action repeaters in the heavier gages 
In addition to the ‘““Gamester,” as 
new gun proposed last year by the 
pany’s new products committee is kr 
Mr. Mulno also designed the firm’s | 
action .22 repeater and its single-shot 


featured in a national mail order cata 


To Do Rocket Researeh 


Los Angeles, Calif.—James A. Broa 
ston, until recently armament sign ¢ 


gineer for North American Av! n, In 
has begun an assignment as puls 
test group leader for the field ratof 
of the company’s aerophysics departmen! 
The field laboratory does research @ 
development testing of large rocket ™ 


tors and propulsion systems 

Mr. Broadston, who is als 
gineer of the Surface Checking ge ‘ 
is a member of Los Angeles 
ASTE, and serves on three ASA 
tees. 
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Week 


Tw A Book Trade Journal ( 


TECHNICAL BOOK MUMS 
anes’ 
Sar 
n 
]we Fau [cavers 
ar 
iS Admiring the end product of a long term ASTE project 3 a pre party for th Tool Engineers Handbook’ at 
i McGraw-Hill Book Co. are from left: H. E. Conrad, ASTE executiv tary; Frank Martind Handbook commit 
a teeman; Hugh Kelly, senior vice-president, McGraw-H “ RB. [ as, ASTE | jent and Handbook 
. mitteeman; A L. Potter, Handbook committ F. V t F OW. ( and B. C. Brosheer, Handbook 
at the BOA committeemen, and J. J. Wight, McGraw-Hill edit ering k 
* ry" . ry. » » 4 
7 a Trade Editors Approve T.E. Handbook at Press Party 
' ye of Publishers’ Weekly fea- New York City—Already accepted by tindell and B. C. Brosheer of Chicago, 
. rs Handbook’’ on its front cover the profession, the “Tool Engineers Ill., Frank W. Curtis and Adrian L. Pot 
Handbook” was enthusiastically received ter of Springfield, Mass., all of the Hand 
at by the trade press at a publication press book Committee, and Frank W. Wilson, 
| ’ party in the offices of McGraw-Hill Book Handbook editor. 
ng lavlor io Install Ofhicers Co., Hugh Kelly, senior vice-president, 
; L.-At the Octol t Typical of the consensus of approval William Larned, vice-president, William 
Fal 1€ ctober meeting 
- . was one editor’s remark: “This hand Gartner production manager, John 
( g hapter, Harold Taylor, a 
1] ft book has a distinctive pattern of its own Wight, editor, engineering books, college 
rman, will swear in officers- 
Allied School of Mechanical and can certainly stand on its own legs department; Carl Nagel, editor, indus 
lhed school ot Mechanica i= trial and business books, Robert Kelsey. 
nt section ASTE President R. B. Douglas, him rial 1 Dust ’ a ; 
sales manag t at iv., an 
Headit the newly formed ASTE self a member of the Society’s Handbook ales manager, International cael ' 
rbert Buhrow, manager, mail sales de 
group will be: R. E. Lingen, Committee, outlined for the industrial Herbe Bu i Hill Book C 
+ + ll oO N “<(Graw OOK oO 
S. G. Fritch, vice-chairman: editors and writers the aims of the So partment ; : IcG 
Mechalas, secretary; and M. P. Unit- ciety, objectives sought in compiling the C. O. Herb, editor, Machinery; Rupert 
(Shown below.) Handbook and its expected impact on LeGrand, American Machinist, Hartley 
the mechanical manufacturing industries Barclay, New York Times; a Mr. Brown 
4 srald T and a 
Review copies of the manual were the New York Herald Tribune, 
2 presented to the periodical and news number of unidentified journalists of th 
t paper representatives The Handbook trade and public press 
Committee and publisher’s executives Later in the day the Handbook Com 
t concerned received copies autographed ones ntertained the trade press editors 
I I ee en 


by members of these groups 


and several members of the publisher's 


Present at the affair were: Frank Mar staff at dinner 


Hered My Order 


Please send the “Tool Engineers Handbook" to the address below as follows 

1 copy @ $11 (ASTE member price) : copies @ $15 (list price). Payment enclosed 
in the amount of $ Orders shipped to Canada will enter the country duty 
and tax free. Remittance may be made in Canadian funds at the same prices Shipments 
to other countries are subject to import regulations 


Name 
Chapter (if member 
Business Title Firm Name 


Street Address 


City Zone State 


Remittance payable to the Society must accompany order. Do not send currency. Mail 
this order coupon or a facsimile to: American Society of Tool Engineers, Dept. 10, 10700 
Puritan Ave., Detroit 21, Mich 


IMPORTANT—In order to obtain the special, member price of $11, orders must be sent 
to the Society 
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Chapter Education Committees Can Advance Professsion 


By Installing ASTE Technical Institute Course 


As ASTE chapters resume activities 
and engineering students return to class- 
rooms, the practicing engineers will 
educational projects to 
smooth the path of the tyros. 


launch new 


One effective means of promoting tool 
engineering training is through inaugu- 
rating ASTE-approved courses in tech- 
nical institutes. 

A number of chapters already have 
initiated such a program, but in other 
areas there are schools that need assist- 
ance in organizing or improving tool en- 
gineering Courses. 

To help educate more individuals to 
take their place in the tool engineering 
profession, the Society, through its Na- 
tional Education Committee, has formu- 
lated and approved a course of study to 
be administered by technical institutes 
of recognized standing. 


Follows ECPD Recommendations 


This curriculum is used as a standard 
for measuring courses offered in technical 
institutes desiring ASTE approval. Such 
institutions submit to the Education 
Committee information on course con- 
tent, text material, faculty background 
and laboratory equipment. 

The ASTE yardstick is based upon 
studies of existing technical institute 
curricula and upon recommendations 
made by the sub-committee for technical 
institutes of the Engineers’ Council for 
Professional Development. It represents 
the minimum acceptable number of sub- 
jects and hours of work. 

As a prerequisite to any study of tool 
engineering subjects, at least two years 
of shop experience should be required of 
students employed full time. Students 
not employed must have had 2000 hours 
of machine shop practice, foundry work 
and toolmaking in school laboratories. 

Cooperative institutes carry shop and 
classroom work concurrently, adhering to 
the same minimum requirements. 

The curriculum is expressed in units of 
time. One unit of work covers: (a) 12 
class hours of recitation, or (b) 18 class 
hours of laboratory. For example, one 
recitation per week for a 16-week term 
comprises 113 units. Courses total 96 


units, or 1152 class hours, distributed as 
shown in the tabular breakdown. 

In the basic and nontechnical courses, 
common to all institutions, standard texts 
are used. For the tool engineering sub- 
jects, described below, the Education 
Committee recommends texts as follows: 

Applied Mechanics and Strength of 
Materials (6 units)—Introduction to 
statics and kinetics. A study of forces, 
vectors, moments, center of gravity, mo- 
ments of inertia, force, mass, acceleration, 
work, energy, power, strength of mate 
rials, stress, tension, compression, shear, 
torsion, beams, shafts, columns. 

Recommended texts: “Applied Me- 
chanics,” Brebler, Harper Bros. & Co.; 
“Strength of Materials,’ Poorman, and 
“Practical Mechanics and Strength of 
Materials,” Leigh and Mangold, Mc- 
Graw-Hill Book Co. 

Mechanisms (4 units)—A study of dis- 
placements, motions and velocities, ele- 


mentary principles of simp! linkag. 
gears, cams, flexible connections and 
termittent motions. 

Recommended text: “Mechanism 


Winston, American Technical Socie: 
1941. 


Breakdown of Manufacturing 


Manufacturing Analysis (6 units). 
Study of manufacturing methods 

ods and parts analysis, operations 
operation sequence, operation sheets ; 
bills of material, designing for prod 
of tooling, interchangeable manufacty; 

Recommended text: “Fundamentals 
Tool Engineering,” Owen, Prentice-Ha 
Inc. 

Industrial Organization and Mana: 
ment (4 units)—A study of the fund 
mental principles of management as a 
plied to organization, costs, personr 


physical facilities, marketing > 


Milwaukee Presents Engineering Scholarship Award 


Through the cooperation of the Boys Trade and Technical High School, Milwaukee chapter has awarded 
scholarship to promote interest in tool engineering. The award was presented recently to Donald Van Am 
Milwaukee by A. C. Gudert (second from left), chapter chairman. Looking on are Robert Bodendorf 


education committee and F. W. Ziegenhagen (right), principal of the school 


Basic Courses 


ASTE Approved Tool Engineering Curriculum for Technical Institutes 


Tool Engineering Courses 


nits 
Mathematics, through trigonometry............. 8 units Applied Mechanics and Strength of Materials er 
Physics: mechanics, heat and electricity......... 8 units Mechanisms 
English, including technical report writing....... } units Manufacturing Analysis - 
Engineering Drawing units Industrial Organization and Management in) 
Industrial Materials and Processes... 8 units Manufacturing and Tool Costs 

Tool Design 
Total. units Production Procedures ........... inits 
-rocess Engineering nits 

Nontechnical Courses Proce 
3 units Total 
Psve hology 3 units 
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Bethel, Tann, 


i text: “Industrial Man 
vies & Thompson, Mac- 


and Tool Costs (4 
turing costs, burden dis- 


d costs, tool cost esti- 


i ‘Fundamentals 
ering,” Owen, Prentice- 


texts: 


nagerial Control,” Glover 
ald Press. 

(16 units)—Tool design 
en of cutting tools, jigs, 


lies, gages. 


des Society's Text 
texts: “Tool Design,” 
LeCain, Harper Bros.; 
Cole, American Tech- 
Jig and Fixture Design,” 
ite Vocational and Prac- 
ation and American So- 
mngineer;rs. 
Procedures (6 
juction control, materials 


units 


ling, dispatching, mate- 
otion and time study, 
tion equipment. 
“Production En- 
kingham, John Wiley & 
Production Control,”’ Koep- 
Wiley & Sons; “Production 


1 texts: 


Atwater and 

iW Hill Book Co 

ngineering (4 units)—Devel 
esses for high production 


ds, tools, machine tools, 


‘Production 
Mulker, and “Tech 
Connel- 


texts 
Prox esses, 


has comphed with the 
this curriculum, the So- 
ertificate indicating of 
rmation and assistance 
approved curriculum 
hapter education chair- 
t their national chair- 

lay N. Edmondson, Produc- 
rial Engineering, 
Engineering Bldg., 


Win at Golf Tournament 


ASIC golf hamp whi 


tourna- 


What A.8.T.E. Means 
To At-Large Members 


While chairman of the 1948-49 National Membership Committee 
of New Haven chapter conducted a survey of 
learn why they value their membership anc 


to them. 


Dear Sir: 

What does ASTE membership mean to 
me? Thinking deeply about this ques 
tion, my thoughts go back to the time 
when I made my application for Society 
membership. 

I was originally trained as a tool 
maker and afterwards filled various posts 
in the factory where I was trained. I 
had noticed that many of the best ma 
chines came from the United States of 
America. By machines I do not mean 
toolroom machines only. Such equip 
ment of American manufacture as print 
ing machines, automatic can making 
machinery, presses both automatic and 
otherwise seemed to me to be supreme 
in their classes. 

Reads ASTE Paper, Joins Society 

I had never known of any organization 
for the 


Then, in a technical periodical, I read an 


furtherance of tool engineering 


extract of a paper read at an ASTE 
meeting. 

You can imagine me thinking “I won 
der if my standard of training and edu 
cation is good enough for me to become 
a member of any grade of this society, 
so that I can read and learn how tool 
engineers of some of the best factories in 
the world go about their work.” 

Now that I have had the privilege of 
reading many Too! Engineers and have 
perused many data sheets what are my 
views? 

1. I regard the Society as my tele 
scope for viewing the heavens of tool 
engineering, bringing new and old stars 
of the toolmaking world into my view 

2. Although the Society would like t 
help me, what can I do to help the 
Society “without teaching my tool engi 
neering grandfathers to suck eggs” 

3. I value, too, the information about 
fellow members, their families and their 
parties, as much as I do the technical 
data 

4+. I like to read about and follow with 


The following are typical of their 


Dawless 


Fred ] 


At-Large members around the world t 


how the Society could extend its services 


a map the journeys of members, 1n spe 
trains, to convention cities. In this 


process I t a little idea of the en 


thusiasm of members in traveling so far 

5. On two occasions I have written to 
Andy” asking questions and also for in 
formation. He has done his utmost to 
help me, replying immediately 

Would Like Convention Papers 

6. In the Tool Engineer writeup before 
a convention I see a list of speakers and 
heir subjects. I think it is correct to say 
that these papers are not always pub 
lished in The Tool Engineer; nor is there 
always an indication of whether copies of 
the papers are available to members. It 
would hel; if could 


check a lst of these papers and write for 


members-at large 


those they need 
I have received and answered a letter 
fron Willham Siostedt of 


your sending the list of members-at-large 


Swe den, so 


has already borne fruit 


Generally speaking, the information 


which you “put over to us” gives us a 
very good picture of the American Way 
f Life Nx 


inderway, we shall be able to 


doubt, as the members.at 
large get 
give details of things which may interest 
the bulk of members. Although som« 


times in far-off countnes where rood 


equipment is not always available, there 
sn’t much to write home about 
Pumstead, Cape Province 


South Africa 


Honoring your request, I will try to 
wha I obtain from being asst 


ed with our Society as 


a memb 


” a member of an orgamization with s« 


nany technically trained men. The Tool 
Engineer every month to me means just 
as much as the funmes to a kid on Sun 
morning, as I go. over it thoroughly 


I have ver 30 years of practical ex 
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perience including machine shop, tool 
room, and toolroom supervision, the last 
four years in metal pattern making. 

When I completed grade school, I was 
forced to start earning a living to keep 
my widowed mother. I studied textbooks 
relating to my various jobs, improving 
my technical and practical knowledge. 

In any organization young blood is 
essential. Therefore, if this Society had 
a list of technical advisors available 
through correspondence for information 
in their respective fields, I believe that 
more apprentices and yourneymen would 
become members-at-large in ASTE. 

If there are any members in or near 
Bedford, I would be pleased to hear from 
them as I like to talk shop. 

Bedford, Ind 


Jet Experts Discuss 
Rocket Motor Tooling 


Los Angeles, Calif.—How experimental 
jet motors were tooled for the WAC Cor 
poral rocket was recently revealed to Los 
Angeles chapter by two staff members of 
the California Institute of Technology. 

R. E. Moulton, production manager of 
the jet propulsion laboratory, and Jason 
H. Walker, coordinator of the same lab- 
oratory, were the technical speakers at a 
meeting held August 11. 

In machining the first “heavy” motor 
from bar stock, Mr. Moulton explained, 
cams were used to guide the cutting tools 
for inside and outside surfaces of the 
inner and outer shells and for the inter- 
vening spiral fins. These fins provide a 
circuitous passage for one of the two 
fuels, which serves also as a coolant. 


R. E. Moulton (left) and J. H. Walker of the jet pro- 
pulsion laboratory, California Institute of Technology 
tell Los Angeles members how experimental jet motors 
for rockets are tooled Pp 


A color film, made both by automatic 
and hand operated cameras, showed in 
regular and slow motion the launching of 
the rocket up a 100-ft tower. Telephoto 
lenses followed it on to the point where 
recording instruments were released by 
parachute. 

Mr. Walker related tooling problems 
and progress in developing a_ lighter 
motor weighing less than a quarter of the 
original model. Inner shell halves are 
formed of approximately 0.064 in. mate- 
rial, while 0.025 in. is used for the outer 
casing. 

The latter has a spiral bulge with a 
minute flat space between each “thread.” 
Tiny overlapping spotwelds in this space 
join the two shells. As explained by Mr. 
Walker, an ingenious combination of 
pressed steel cups welded together forms 
separate manifolds for fuel. 
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It's easy for Terry Chapman to put his electric train away 


and constructed by his father, Wiley Chapman (inset 
chapter member 


Chapman Builds Hoist to Lift Electric Train Setup 


Detroit, Mich.—Like most families 
impeded by an electric train, the Wiley 
Chapmans found it a problem. 

Mr. Chapman stumbled over the 
tracks and rolling stock im the living 
room; Mrs. Chapman stocped wearily 
to move them whenever she cleaned the 
room; and five-year-old Terry found the 
chore of setting up and disassembling his 
railroad offset his fun in playing with it. 

Applying tool engineering to the situa- 
tion, the senior Chapman, owner of De 
troit Service Engineering Co., came up 
with a hoist design. 

The Detroit chapter member, who is 
secretary and a director of the National 
Association of Engineering Companies, 
constructed a wooden base large enough 
to set up the railway, ran telescopic 
tubes through a hole in the center of 
the platform and permanently mounted 
the equipment on it. 

Weight Suspended in Attic 

The tubes go through an opening in 
the ceiling. A cable attached to the train 
layout passes through the tubes to the 
attic. Fastened to the opposite end of 
the cable is a weight counterbalancing 
the approximately 250 pounds of train, 
tracks, stations, signals, bridges, auto- 
matic switches, houses, trees, telephone 
poles and mounting. This makes the set 
rigid enough so that Terry can climb on 
the platform to play. 

A false bottom, removable in four sec 
tions, permitted wiring electrically con- 
trolled accessories. 

When Terry tires of his toy, he can 
push it up to the ceiling out of the way. 


Me 


Photo copyrighted by The Detr 


ust pushes it up to the ce 1 witl 


etor of Detroit Service E 


A handle on the underside 


raising and lowering the install 


when company comes, the your 


roader doesn’t show a chance 
at his train. The new setuy 


visitors since they can adjust 
own height and operate the 


without sprawling on the floor 
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Obituaries 


Harry G. Carlberég 


Harry G. Carlberg, 48, sales 


for W. F. & John Barnes C 


Ill., succumbed recently to ill 


Barnabas Hospital, Minneap 
A native of Rockford, Mr 
attended the public schools 
had served several terms as 
Rockford chapter, where he 
on committees. At the time 


he was third vice-chairman 


William P. Maines 


William P. Maines, a men 
falo-Niagara Frontier chapter 
died August 17 at Glendalk 

Mr. Maines was born at Os 
Pa., in 1889 and was educa 
Erie schools. 

For many years he was su] 
of Sterling Engine Co. Earl 
as general manager of the Kut 
also of Buffalo. More recet 
headed William P. Maines M 
of Silver Creek, N.Y 
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EVANSVILLE, NO. 73 
Second Monday * 
Walter P. Schneider 

525 Lewis Ave 
Evansville 14, Ind 

FAIRFIELD CTY., NO. 6 
First Wednesday * 
Meredith W. Wilte: 

RFD #1 
Westport, Conn 


Chairman 


dink, Chairman 


FOND DU LAC, NO. 45 
Second Friday * 
Allan L. McKay, Chairman 
Rte. 1 
W. DePere, Wis 


FORT WAYNE, NO. 56 
Second Wednesday * 
John F. Davis, Chairman 

2946 Plaza Dr 
Ft. Wayne, Ind 


FOX RIVER VALLEY, 
First Tuesday * 


NO, 72 


GOLDEN GATE, NO. 28 
Third Tuesday * 
James V. Coulter, Chairman 
Coulter Steel & Forge Cx 
1498 67th St 
Emeryville, Calif 
HAMILTON, NO. 42 
Second Friday * 
George Gilmour 
1 Hillside Ave 
Dundas, Ont 


HARTFORD, NO. 7 
First Monday * 
Clayton S. Parsons, Chairman 
J. K. Smit & Sons, Inc 

10 N. Main St. 
W. Hartford 7, 


HOUSTON, NO. 29 
Second Tuesday * 
Paul E. Brainard 

255 Fauna 
Houston 12, 


INDIANAPOLIS, NO. 37 
First Thursday * 
Howard W. Curfman, Chairman 
317 N. Holmes Ave 
Indianapolis 22, Ind 
KANSAS CITY, NO. 57 
First Wednesday * 
Samuel M. Waas 
4119 Highland 
Kansas City 4, Mo 


LITTLE RHODY, NO. 53 
Third Wednesday * 
Delbert C. M. Krahnke 

20 Shortway Rd 
Cranston 10, R. I 


LOS ANGELES, NO. 27 
Second Thursday * 
R. Gerald Stronks, Chairman 
4225 Irving Pl. 
Culver City, Calif 


LOUISVILLE, NO. 54 
Second Wednesday * 
Norwood H. Booker, Chairman 
3125 Eagle Pass 
Louisville 13, Ky 


MADISON, NO. 75 
Tues. after 1st Mon. * 
Vern McFair, Chairman 
3506 Lake Mendota Dr 
Madison, Wis 


MID-HUDSON, NO. 74 
Second Tuesday * 
Joseph L. Petz, Chairman 
11 Meadow Rd 
Poughkeepsie, N. Y 


MILWAUKEE, NO. 4 
Second Thursday * 
Arthur C. Gudert 

R. #7, Box 150 
Wauwatosa 13, Wis 


MOHAWK VALLEY, NO. 78 
Last Tuesday * 
Ernest J. Masucci 

141 Genesee St 
New Hartford 


MONTREAL, NO. 50 
Second Thursday * 
Marc A. Cote, Chairman 
460 Merton Ave 
St. Lambert, Que 
MUNCIE, NO. 70 
Second Wednesday * 
Charles L. Marker, Chairman 
1301 S. Beacon St 
Muncie, Ind 


Chairman 


Conn 


Chairman 


Texas 


Chairman 


Chairman 


Chairman 


Chairman 


N. Y 


Directory of A.8.T.E. Chapter Chairmen 


NASHVILLE, NO. 43 


Fourth Friday 
Sidney W. Stowell, Chairman 
Box 45 
Donelson, Tenn 
NEW HAVEN, NO. 41 


Second Thursday 
Gerard P. Schoeller, Chairman 
Marlin Firearms Co 
85 Willow St 
New Haven 11, € 


NEW ORLEANS, NO. 60 
Second Wednesday* 
Carl N. Hazlew Chai 
6574 General Haig St 


New Orleans 19, L 
NEW YORK, GREATER, NO. 34 
First * 
Julius Schoen, Chairman 
1015 Grand Con t 
New York 52, N. ¥ 
NIAGARA DISTRICT, 
First Thursday * 
Norman B. Coleman, Chairman 
13 South Dr 
St. Catharines, Ont 


NO. 65 


NORTH TEXAS, NO. 51 


Second Friday * 
Ephrem L. Minch, Cha 
613 Edgefield Rd 
Ft. Worth 7, Tex 
NORTHERN NEW JERSEY, 


NO. 14 
Second Tuesday * 
John E. Epprecht, Chairman 
RFD 1, Parsippany Blvd 
Boonton, N. J 


PEORIA, NO. 31 
First Tuesday * 
Harold E. Schmidt, Chairman 
1016 Miller St 
Washington, Ill 


PHILADELPHIA, NO. 15 
Third Thursday * 
Emil Kitzman, Chairman 
3128 Princeton Ave 
Philadelphia 24, Pa 


PITTSBURGH, NO. 8 
First Friday * 
Frank T. Boyd, Cha 
1615 Broad St 
Greensburg, Pa 


rman 


PONTIAC, NO. 69 
Third Thursday * 
Cash Bond, Chairman 

2 Delaware 
Pontiac 


PORTLAND (MAINE), 
Fourth Friday * 
Eldon L. Wishart 

63 Glenwood Ave 
Portland 5, Me 


PORTLAND (OREGON), No. 63 
Third Thursday* 
Lewis R. Ellingwood, Chairman 
7714 S.E. 17th Ave 
Portland 2, Ore 


18, Mich 
NO. 46 


Chairman 


POTOMAC, NO. 48 
Thurs. after lst Mon. * 
Harry Springer, Chairman 
220 E. Windsor Ave 
Alexandria, Va 


RACINE, NO. 2 
First Monday * 
G. W. Christiansen 
2512 Mitchell St 
Racine, Wis 


Chairman 


RICHMOND, NO. 66 
Second Tuesday * 
Paul C. Hermansdorfer 

42 S. 12th St 
Richmond, Ind 


ROCHESTER, NO. 16 
First Monday * 
William R. Gordon 

125 Monteroy Rd 
Rochester 10, N. Y 


Chairman 


ROCKFORD, NO. 12 
First Thursday * 
Karl B. Kaiser, Chairman 
1928 N. Rockton Ave 
Rockford, Ill 


SAGINAW VALLEY, NO. 68 
Third Thursday * 

Harold A. DeVore, Chairmar 
2215 Begols St 
Flint 4. Mich 


* CHAPTER MEETING NIGHT 


Chairmar 


ST. LOUIS, NO. 17 
First Thursday * 
1 G. Callies 
M Ss w P 
7 N. 9th St 
St. L s ¢ 
SAN DIEGO, NO 
S T esday 
\s ve S. Bunch 
7884 B iway 
Len Grove 
SCHENECTADY, NO 
Se Thursday * 
F L. Kinum, Chairman 
Ger il Electric ¢ 
Bladsg 28 
Schenectady 5, N. 
SEATTLE, NO. 39 
Se i Tuesday * 
Har R. Pinkerton, Chairmar 
1 W. Sist St 
Seattle 7, Wash 
SOUTH BEND, NO. 30 
Second Tuesday * 
P | Beeler, Chairman 
R. R. #1 
Bristol, Ind 
SPRINGFIELD (ILLINOIS 
NO. 64 
First Tuesday * 
Williar P. Fr Cha 
2420 S. 13th St | 


Springfield, Ill 


SPRINGFIELD (MASS.), NO. 32 | 
Second Monday * 
Daniel B. Wesson, Chairmar 
95 Stockbridge St 
Springfield, Mass 


SPRINGFIELD (OHIO), 
Fourth Thursday * 
Roy H. Mumma, Chairman 

738 Patrick Rd 
Springfield 52, Ohio 


NO. 76 


SYRACUSE, NO. 19 } 
Second Tuesday * 
Fay Adkinson, Chairman 
108 Hillsboro Pkwy 
Syracuse 3, N. ¥ 


TOLEDO, NO, 9 
2nd and 4th Wednesday * | 
Rolland H. Mogle, Chairman 

722 Leybourne Ave 
Toledo 12, Ohio | 
| 

TORONTO, NO. 26 
First Wednesday * 

Frederick J. Crook, Chairman 
104 Thompson Ave 
Toronto 18, Ont 


TRI-CITIES, NO, 23 
First Wednesday * 
Donald A. Wangelin 

2042 43rd St. 
Rock Island, Ti! 


TWIN CITIES, NO. 11 
First Wednesday * | 
Raymond L. Martin 

4248 10th Ave. S 
Minneapolis 7, Minn 


TWIN STATES, NO. 40 
Second Wednesday * 
Lee M. Davis, Chairman 

61 Elm St 
Springfield, Vt 


WESTERN MICHIGAN, NO. 38 
Second Monday * 
John T. Maghielse, Chairmar 
1430 Garfield N.W 
Grand Rapids 4, Mich 


| 
Chairman 


Chairman 


WICHITA, NO. 52 
Second Wednesday * 
William F. Grabendike 

406 N. Bluff 
Wichita, Kansas 


WILLIAMSPORT, NO. 49 
Second Monday * 
Edwin H. Sears, Chairman 
1356 Mansel Ave 
Williamsport, Pa 


Chairmar 


WINDSOR, NO. 55 
Second Monday * 
William A. Thomas, Chairman 
Ford Motor Co. of Canada, Ltd 


Tool Design Dept., Plant 2 
Windsor, Ont 
WORCESTER, NO. 25 
First iesday * 
Carl D. Schofield, Chairmar 


1 Reynolds St 


Worcester 6. Maas 


Burt J. Phillips hairman 
802 Augusta Ave 
Elgin, Ill 
- 
| 
2, Ohio 
DECATUR, NO. 58 
es Hobbs, 
D ir, 
ENVER, NO. 77 
First 
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“Preview” —DoALL Introduces the Contour-Matie 


As a “preview” to its showing at the 
National Metals Congress in Cleveland, 
this month, the DoALL Company of Des 
Plaines, Ill., announces a_ semi-auto- 
matic, hydraulically controlled machine 
tool designed to provide fast, precision 
cutting of materials through a repeti- 
tive production cycle easily controlled 
by the operator. The machine has a 
throat of 20 in. and material thickness 
capacity from zero to 12 in. 


Called the DoALL Contour-Matic, 
this machine employs an endless belt of 
cutting teeth to slice through material 
so that, instead of reducing it to chips 
as with conventional metal cutting 
tools, it removes it in sections. As a 
result, there is a marked reduction in 
waste and an even more marked saving 
in material since the cut-out sections 
are salvable and may be diverted to 
other uses, as suggested in the smaller 
illustration. 

The Contour-Matic is a development 
of the basic contour sawing, filing and 
polishing machine which, brought out 
by DoALL about fifteen years ago, 
employed narrow saw bands to cut 
directly to layout lines. As a natural 
corollary, the company began to de- 
velop basic types of saw blades with 


and feeds for any material can be determined from the Job Selector, shown on the upper door 


which to expand the usefulness of the 
machine. Between the thirteen basic 
types of blades so developed it became 
possible to cut practically any known 
material used in the metal cutting in 
dustries, glass included. 


However, operation of these machines 
on a high production basis required 
skilled operators, conversant with hand 
feeding techniques and further adept 
in the use of special fixtures and at- 
tachments. In direct contrast, the Con- 
tour-Matic is engineered for fast, effi- 
cient semi-automatic operation by ap- 
prentices or comparatively unskilled 
operators. 

Chief among the many features 
claimed for this machine is the dial 
control of hydraulic power used for its 
operation. After ascertaining from the 
job selector the correct blade velocity, 
feeding pressure and type required for 
a specific material, and selecting and 
mounting the proper blade, the operator 
is merely required to push the machine 
starting button and to position the gear 
shift lever for the desired speed range. 
Then, watching a dial speed indicator, 
he turns a hydraulic control valve to 
make adjustments for the exact velocity 
wanted. As, for example, 60 fpm for 


thick sections of steel, 7 
wood and 5,000 fpm fo 
The machine is said to incorporat, 
necessary elements for safe ops 
Built-in equalizing factors 
adjustments that are so inter 
that, should anything go w 
machine won't start. No 
absentmindedly started with the 
slack; conversely, automatic <¢ 
stop the machine in case of saw | 
age and both saw carrier whe: 
immediately braked to a stop. T-10- 


By cutting out material in sectio 

ducing it to chips as with conver 
ting, the ‘‘cored-out’’ sections may salvage 
diverted to other uses, as illustrated at 

but one of the many savings to be eff 
contour cutting 


Shown at left is the DoALL Contour-Matic. The table, which has 16 in. travel, also tilts both ways to permit compound angle cutting. Corr 


Blade guides are brought into positi 


rets mounted above and below the work table. Shown at riaht is the operating panel, at the left of which may be seen the automatic flast 
together with the closely adjacent shear and grinder, provides for quickly joining all blades from 1/s to 2 inches 
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» and Testing Kit 
iren Co., 176 Waltham 


Mass., amnmounces a 
ping and testing kit— 
as an excellent means 


ind toolmakers to main- 
accuracy of microm- 
esigned for lapping and 
neters with a range of 
ind, as claimed, makes it 
the micrometer anvil and 
flat and square with 
screw within .000001 in. 
of the following equip- 
100 in x 144 in. dia. double 
irately flat and parallel 
one 1.0125 in. x 14 
surface lap accurately 
llel within 0.000005 in.; 
1/4 in. ball tester; 
finish lapping compound. 
thicknesses 
measuring surfaces 


and 


| using two 


ecure 


1are with the axis of the 
With a 1.000 in. lap only, the 


be lapped parallel but at 

to the axis of the spindle. 
is corrected by the use 

in. lap which causes the 
it the half turn position. 
ter will show the condition 
ind parallelism of the 
rfaces and will detect an 

as 0.00001 in. 


A and 45B consist of the 
ent, the former with an 
000 in. lap to be used for 


vith a range of from 2 to 3 
furnished with 1/4 and 
ind mi- 
th a range of from 0 to 1 
M34 with complete in- 
illustrations showing the 
is furnished with each 


T-10-2 


is designed for 


CORRECTION 
ptember issue, Item T-9- 
gle Precision Vise. the 

the manufacturer was 
tly stated at Nateo Tool 
vy. It should have read 
rOOL COMPANY. 
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Cutting Solution by Elox The Blox Corp. 160 N. Rochester Re.. 
r Clawson, Mich., announces a Cutting 
Solution, for use with Elox Disintegra- 


“but no production unit we've 
seen approaches low cost 
of Dumore Handgrinders!” 


says C. A. Ewing, Supt. of Raush Nut & 
Mfg. Co., Cleveland. Using special fix- 
ture with adjustable table (cost $50 - $75) 
and mounting Dumore Series 8 or 10 
handgrinder, Raush Nut deburrs up to 
500 stainless steel hex nuts per unit per 
hour. Total cost per 100 including 
grinder, fixture, current, supplies and la- 
bor is less than 36¢. 


"Still Own Every Dumore Ever Bought” 


Raush Nut owns 30 Dumores, some as 
old as 15 years, uses them in tool room 
and maintenance, as well as production 


Grinders Randgrinders 


broken tools and 


cases where broken taps or drills can- 
it may 
14-20 tap 
adding Elox Cutting Solution 
trate in correct proportion, the 
cutting 


minutes or less 


€can’t afford 
dollars for special machines” 


Brill Press / 


ors, which is said to speed removal of 


cutting of holes in 
iardened parts 
Where 


water alone is used, there are 


10t be removed profitably. For example, 
minutes to 
from a steel casting 


take 30 remove a 
But by 
concen- 
average 
reduced to 10 


T-10-3 


may be 


time 


thousands of 


operated most of them 24 hrs. per 
day at peak production. No wonder 
Supt. Ewing says, “High speed and pre- 
cision built into Dumore Grinders in- 
sures accuracy and trouble-free pro- 
duction!” 
Ask your Dumore Distributor to show 
you, in your own shop, how Series 8 
and 10 handgrinders can up your finish- 
ing output, slash your costs. Call him 
today or write for literature to: The 
DUMORI Dept. K-43, 
Racine, Wis. 


COMPANY, 
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A high production Grinding Machine 
—the Micro-Centric—has recently been 
developed by Cincinnati Grinders Inc. 
Designed primarily to meet the require- 
ments of the precision anti-friction 
bearing industry, this machine can also 
be used for numerous parts requiring 
similar standards of accuracy. Employ- 
ing a novel principle of work support 
and rotation, the machine is said to 
easily hold roundness well under 
0.000025 in. without centers or a chuck. 
The work is located, rotated and sup- 
ported in such a manner that the 
ground diameter can also be held 
square with a pre-finished face well 
under the stated accuracy. 

The machines are made in two sizes 

No. 1 and No. 2—and either can be 
built for full automatic operation or for 
hand loading. The No. 1 machine will 
grind work diameter from °4 to 3-1 in., 
either automatic or hand loading, while 
the No. 2 machine will handle pieces 
from 2 to 4 in. diameter with automatic 
loading, or 2 to 8 in. diameter when 
hand loading. Pieces above 4 in. di- 
ameter can usually be handled faster 
and more efficiently with hand loading 
than with automatic loading. One 
operator can feed two to four fully 
automatic machines or one to two hand 
loaded machines, depending upon the 
operation. 

Fundamentally, these grinders are 
built to handle work that has a large 
diameter in relation to the length. The 
machines operate by a unique method 
wherein the grinding wheel head, 
pivoting on a trunnion under the wheel 
spindle, is rocked forward into grinding 
position through a definite pre-set cycle 
which develops in four phases: load, 
rapid advance, feed-and-dwell, retrac- 
tion-and-unload. Each phase can be 
individually controlled, and each is 
flexible and simple to adjust. A well- 
balanced combination of electrical and 
hydraulic controls insures rapid re- 
sponse and smooth action. 

On standard machines, the headstock 
and work holding fixture are mounted 
on a swivel plate that can be adjusted 
through 90 deg. Thus, the headstock 
spindle can be set parallel to the grind- 


ing wheel spindle or at right angles to 
it, and any angle in between ground on 
the periphery of the work-piece. Radi- 
cally trued or formed grinding wheels 
allow the grinding of various peripheral 
shapes. 

As an indication of the precision 
performance of these grinders, it is 
stated that a typical bearing race was 
ground to a specific size and its di- 
ameter accurately measured. The pe- 
riphery was then marked with a soft 
lead pencil and the race returned to the 
machine for a duplicating grind. The 
pencil marks are said to have been 
entirely removed without measurably 
altering the diameter. Complete in- 
formation on the Micro-Centric Grin‘’- 
er is contained in Catalog G-573, ob- 
tainable by writing to Cincinnati 
Grinders Inc., Cincinnati 9, Ohio. 

T-10-4 


Solid Carbide End Mills 


A type of End Mill completely formed 
from solid carbide and developed by the 
Wendt-Sonis Company, Hannibal, Mo.., 
is designed for production runs on close 
tolerance slotting and key way cutting 
operations in cast iron, mild heat treated 
steels and all types of non-ferrous and 
non-metallic materials. 


Chief feature of this Wendt-Sonis tool 
is the greater resistance to wear pro- 
vided by the solid carbide; as a result, 
these tools may be used repeatedly 
after being ground to smaller cutting 
diameters. The solid carbide provides 
maximum strength and safety in opera- 
tion, and ample flute length, with 
smooth contours, allows faster chip re 
moval regardless of depth of cut. The 
tools are available in straight or spiral 
flute design in sizes ranging from 3/16 

T-10-5 


to In. 


A CORRECTION 


In Items T-8-48, August 
and T-9-40, Septembe: 
respectively a Suspension Too) 
Balancer and a Welder Gun Bal. 
ancer, the manufacturer was jp 
correctly stated as the Bla 
Company. These tools are map. 
ufactured by the PLATZ Coy 
PANY. 20933 Sherwood 
Detroit 34, Mich. 


issue. 


Palmgren Rotary Table 


The Chicago Tool and Eng 
Company, 8383 So Chicago A 
cago 17, Ill., announces Model N 
as an addition to its line of R 
Indexing Milling Tables. The 
corporates an 8 in. diameter 
two 5s x 1% in. T-slots crossir 
center. A _ centrally located 
hole, 14 in. diameter, takes a | 
plug. Base diameter is 94 in. wit 
bolt and key slots for 1 
to machinetool tables. Over 
is only 3% in. 


The platen is graduated 
360 deg, and a graduated d 
worm shaft provides for settir 


minutes or “in-betweens’. Tw 
down clamps, with thumb screws 
ilso furnished for purpose 
locking after index T-10- 


Knurl for Mill Rolls 


Kennametal Inc., Latrobe 
developed a Knurling Whe: 
Kennametal for roughing up t 
of mill rolls. The wheel, mad 
customers’ requirements, is 
on a solid Kennametal pin he 
usual fixture. The illustrat 
one type of K-M wheel which, bé 
of its great hardness and 
said to have lasted up to 10 
long as steel wheels before 
was necessary. Further parti 


available from the manutact 
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fand:iatie Die Head for 
\ lve Seat Rings 


Waynes- 
internal-trip 


ine Company, 
unces an 
threading valve seat 
meters of 1434 in. De- 
company’s engineering 
die head is normally 
t the internal trip when 
chucked and 
chuck. This 


ermits setting the stops 


rings are 


to tne 


normal 
head 


11 
as to allow tne 


trip the die 


than 9-5/16 

enlarged ring 
the head to support the 
Varying thread 
ent valve seat rings can 


height of the 


law 
zes iargel 


closing 


sed—6 per set having 


iwhing and finishing 
i ft ne ery economical 


isable length and in- 
pitch 
8 threads per inch 


The coarsest 


lers have a diametrical 
ipproximately In. on 
permitting the 
ders and chasers to be 


diameters T-10-8 


WHEN ACCURACY COUNTS.-- 


Contact SCHERR: 


PROJECTOR 
ucla the 


VERTICAL 
DESIGN... 


OPTICAL PROJECTION DETECTS ERRORS 
*HORIZONTAL STAGE: NO CLAMPS NEEDED 
‘COMFORTABLE INCLINED SCREEN 

MICROMETER CROSS SLIDE ADJUSTMENTS 


ULUSTRATED BULLETIN 
FOR OUR REPRESENTATIVE 


TE 
MN" PROJECTOR... 
SCHERR CO., INC. 


fayette St New York 12 
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Adjustable Pointing Tool 


A Pointing Tool said to relieve the 
machine 


“headache” in 


main screw 


work—sharp and accurate 
turned parts—is announced by 
Schultz Corporation, 2110 
Chicago 12 

Made in OOAP., 


three sizes 


pointing 


of 
Boyar- 


Walnut 


OAP 


and s, and in. capacity 


respectively—and uinversally ad 


ble, these tools operate 
mill. A guide 
in the nose of the tool, 


ner oft a hollow 


used left or right hand as desired, 


sures concentricity. The 


adjustable to compensate for 


ment between turret and spindle 


rectangular tool bits may be 


with four much after the 


shapes, 


after the man 


which can 


justa- 


bushing 
be 
in- 
tool is further 
misalign- 
and 
ground 
man- 


ner ot torm tools T-10-9 


Permits amazing saving in time ty f r ! the 
nd money Ups productior Ww har ‘ 
much as 1000 he ted 
Meintenance and short run production parts Perm , a high speed 
too) tal templates; special wrenches te we ts 
wrench templates; cams; spiral parts n 
ular shape stacked parts; stamping, forming H ! suge 1 wel ter 
ind trimming dies all produced in minute ; 
stead of the hours required by old mett 
nv ving mulling shaping nd hand filir H ile | if 
Precision filing and file broaching t a lay . bhhed t work tabi 
finish line and flash removal in one-nint? ach e ¢ 1 } ' 
the time required by hand and one-f t} 
the time required by reciprocating filing 
hine Eliminates guesswork in angle fili Text whe ' 
x 
The nly ombination Contour Saw : 
Band Filer with any f speed F 
tantly available up to 4100 blade f.4 tw eis 
efficiently cutting wood, sponge rubber ase patente elf 
mite et and ranging jlown from there al whict t Hl k t 
t low 92 blade f.p.m. A sj pr " f . 
very metal and material like bar and she Bar } ‘ id wit} 
teel; steel, brass and aluminum tubing; ha F { tota t t h 
bber, transite ast iror plastics, bror f ke hine 
COMPACT - PORTABLE - ACCURATE - RUGGED - LOW COST 
TOOL AND DIE PRINTING PLATE MILLWRIGHTING 
SHOPS MANUFACTURING AND REPAIR 
IDEAL FOR TESTING PLANTS SHOPS 
LABORATORIES SCHOOLS MACHINE SHOPS 
INSTITUTIONS 
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Use Coupon To Get Free Literature 


BOICE-CRANE COMPANY 
934 Central Avenue, Toledo 6, Ohio 


Pl or free liter 
B e-Cr Cor nat 
Nome 
Firm 
Street 


City G&G Stote 


lease eee eee ee 


i | 
ia | | 
=. SENSATIONAL, NEW 
~ BOICE-CRANE | 
i ALL-PURPOSE, COMBINATION 
RY SHOT gHORT CUT CONUS 
MACHINING BY BAND | 
| 
erent | 


into position for grinding 
ously, on the other side 
table, the fixture with the | 
is ready for unloading an 
After the original setting 
tion is entirely automatic 
button control of the ent 
cycle. The wheel head m 


zontally to contact with the k 
table, and the indexing rise 
pre-set stroke. 

The work is ground in a sing 


as the form is transferred fro; 
wheel and ground into the 
The wheel head then retra 
table returns to loading he 
indexes ready for the cyck 
Work table stroke is variable from 
16 inches at any feed rate 

per minute and, as the Truf 
can finish 160 parts a cycle, with 
25 cycles being completed each } 
production is thus rated at about 4 
parts per hour. The machines are { 
ther available in sizes and 


apaciti 
meet various mass-production require. 
parts per hour. T-10-16 


A “Cooler” Coolant 


Lusol, a concentrate which may bk 

A Truformatic Crush Grinding Ma- lock stampings at the rate of over 65 a diluted with 25 to 100 parts of water 
chine, developed by the Thompson minute, said to permit considerably higher tun 

Grinder Company, Springfield, Ohio, is The fixtures are pre-loaded with ing speeds with carbide tools a 
designed to mass-produce simple or about 160 stampings. The fixture is considerably increase tool life. Con 
intricate contours in small metal parts then loaded onto the indexing table, plete particulars of Lusol, which is sai 
with great efficiency. For example, the which has two vertical faces to which to actually run cooler, may be h 
machine illustrated is said to produce the fixtures are attached. The table from the Anderson Oil Co., Portlar 
convex and concave finished edges on turns 180 deg and the work is brought Conn T-10-11 


Use This Coupon for Complete Information 


On Tools of Today Items Featured This Month 


Tools of Today Department, THE TOOL ENGINEER 
| 550 West Lafayette Blvd., Detroit 26, Michigan 


For your convenience, a Gentlemen: 
key number follows the Please send me further information on the following Tools of Today 
announcement of each which I have checked: 

product reviewed in the T-10-1 T-10-2 T-10-3 T-10-4 T-10-5 T-10-6 T-10-7 T-10-8 T-10-9 
T-10-10 T-10-11 T-10-12 T-10-13 T-10-14 T-10-15 T-10-16 T-10-17 T-10-I 
T-10-19 T-10-20 T-10-21 T-10-22 T-10-23 T-10-24 T-10-25 T-10-26 T-10-2 
T-10-28 T-10-29 T-10-30 T-10-31 T-10-32 T-10-33 T-10-34 T-10-35 T-10-% 

: T-10-37 T-10-38 T-10-39 T-10-40 T-10-41 T-10-42 


products, circle the cor- 
responding key numbers 


on this coupon, and mai! 
the coupon to THE TOOL Positi 


Firm 


Street 
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Gaging Machine 
, nnecting rods may now 
ipletely for all critical 
nd conditions, stamped 
assification and suitably 
the rate of one every five 
“Airlectric” 
Segregating 
the Sheffield 
1, Ohio, for one of the 
bile manufacturers. 


automatic 


sifying and 


® 
Qu. 


pneumatic and electrical 
er with mechanical actu- 
ire said to make possible 

a variety of dimensions 
s never before attempted 
itic gaging machine. As, 
rue diameter, average 

‘f-round, taper, square- 
with bore, center distance 
width, bend and twist 
erator is required to load 
rods on eight continuous 
dividual locating plat- 
ion a turret wheel which 


BT) ieg stages. 


tation, the part Is pre- 
of air spindles having 
Here, the amount of bend, 
legree twist, 1s meas- 
tolerance. Signals are 
Sta. 2 where, if it has 
nd and twist check, the 
i on the turret. If not 
automatically ejected 
device and returned by 
elt to the straightening 
e parts then index to Sta 
7 of-round and center dis- 
18 the holes are gaged Fol- 
;7 he width at the large end 
inspected and simul- 
ked with the squareness 
re. Next, the large bore 
-Not Go diameter check, 
the small hole is gaged and 
tomatically stamped with 
0.0001 in. classifications 
le diameter 
ection ol acceptable parts 
Sta. 6. Rods rejected at 
d 5 are not stamped but 
e carrier wheel to be man- 
DY the yperator at the 
rret wheel cycle and just 
_ ing T-10-12 
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COIL WEIGHT \ : 


— 


Cateulator 


F. J. LITTELL MACHINE CO. COR 
a“ Ps, 


Coil Weight Caleulator as it can be computed with the aid of a 
handbook and slide-rule. One or more 

A Coil Weight Calculator, devised 
by the F. J. Littell Machine Co., 4143 
Ravenswood Ave., Chicago 13, Ill., per- 
mits quick and easy calculation of the 


of these calculators may be had free on 
request, mentioning THE TOOL ENGI- 
NEER T-10-13 


Inside ana 
outside diameters are dialed to get 
pounds per inch of width. Unit weight 


exact weight of steel coils 


Cimecool Tapping Fluid 


is then dialed against the width of The Cimecool Division, Cincinnati 
stock, and total weight of coil is shown Millit Machine Co., announces Cim- 
On the back of the calculator is a cool Tapping Company, a companion 
handy sheet-gage table and a complete to Cimcool cutting fluid. This compound 
listing of all sizes of Littell reels. By is a chemical emulsion in water that 
using this calculator, the press-room can be used as an extreme pressure 
foreman can choose the correct size of ibricant or brushed on by hand, as 
reel required for any size or weight of conditions warrant 
coil. It further permits double check Claimed for the compound is that it 
ing of coil. It further permits double neither piles up in the machine nor 


checking of coil weights shown on bill leaves a deposit on the threads, and 


of lading. As an indication of its speed further eliminates welding of chips to 


it is claimed that it will give the exact the top. It is recommended for use on 


weight of a coil four times as fast all metals. die castings included. T-10-14 


MARK IT FOR MARKET 


WITH @ MARKING TOOLS 


MODEL 175 HYDRAULIC 
MARKING MACHINE 


FOR ROLLING lettering into flats, 
rounds, or irregular shapes. 


FOR KNURLING fine line or diamond 
design on round pieces. 


DEEP MARKING FOR PERMANENCE 


HIGH PRODUCTION 


Simply send prints of parts showing 
desired marking and its location, plus 
hourly production requirements for 
free recommendations. 


GEO. T. SCHMIDT, INC. 


1804 W. BELLE PLAINE AVE., CHICAGO 13, ILLINOIS 
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Chamfering connecting rods at the 
rate of 1,000 pieces per hour with only 
one operator is claimed for a special 
machine tool designed and produced by 
The Cross Company, Detroit 7, Mich. 

Since the machine is designed for 
maximum automaticity, the operator— 


paced by the continuous automatic 
cycle—merely loads the parts § and 
presses the cycle button. Unloading 


Indicator Point Selectors 


A dial indicator Point 
the L. S. Starrett Co., 
provides a 


Selector, by 
Athol, Mass., 
selection of the 
The 
standard and 
special points, all of which have a 4-48 
standard 


American gage design indicator. 


complete 


most frequently used _ contacts. 


selection includes 14 


mounting thread to fit any 


onto a conveyor for the next operation 
is accomplished automatically. 

Quality of output is assured by tool 
heads designed to align the work from 
the main bore, for perfect concentricity, 
and by single point carbide tools to 
generate the chamfers. Other features 
include complete cam operation and 
protection against improper loading and 
off-side parts. T-10-15 


Quick-Lock Adapters 


Scully-Jones and Co., 1901 So. Rock- 
well St., Chicago 8, Ill., announces two 
additions to its standard line which, 
combined, will be known as the Scully- 
Jones Quick-Lock Adjustable Adapter 
Assembly. Listed separately, they are 
catalogued as the Quick-Lock Nut and 
the Quick-Lock Adapter. 


v 


=a. 
we, 


The points are securely mounted in 
tapped holes in an attractive aluminum 
ring on which is stamped the identify- 
ing size or number for each contact 
Choice includes a range of 4 standard 
13/64 in 
9 special shapes for measuring in 


diameter points, 4 to 1 in. 
long 
holes or restricted places; and a shock- 
absorbing point with an internal spring 
and telescoping anvil which protects 
sudden 


T-10-16 


the indicator from blows or 


shocks 
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The former is an all-purpose nut de- 
signed for speedy and accurate adjust- 
ment to 0.001 in. and less. A quarter 
turn of a set screw instantly wedges 
its threaded locking shoe against threads 
without damaging them. Diameter, 
width and Acme thread conform with 
ASA, GMC, and Ford standards, and 
close center distances are possible be- 
cause diameters regularly are equal to 
or smaller than those of old-style adapt- 
er nuts, which it may replace. 

The Quick-Lock Adapter has a con- 
tinuous American Nat ional Acme 
thread. There are no slots as in former 
types and, when used with the Quick- 
Lock Nut, infinite adjustments are pos- 
sible. It is a superior tool holder, said 
to provide exceptional rigidity. 

The 8 standard quick-lock nut sizes 
are: 15 to 1 in. by 8ths, 11/16, 15s, 
and 17x, in. having No. 1, 2 or 3 Morse 
taper hole according to size. T-10-17 


A system of screw thre 
ing, announced by W. 7 
Box 364, Amarillo, Texas 
require only ordinary mi 
measure all 
deg threads. The system 
itself, consisting of 1c 
of hardened and precision- 
angular steel bars with point 
to clear the thread roots 


sizes and pit 


The salient feature of the 
the elimination of formulas 


puting proper dimensions wher 


ing” over the screw and 


Only one number, provided b 


chart of constants, need be 


the nominal O.D. of the 
the proper dimensions. 
constants are so comoiled 


screws 
are actually measured at 
diameter. 


To a 15-18 


is only necessary to add the cl 


stant for all 18-pitch 
is 0.316 in., to the 


reading across the 
for a class 4 fit. 


Whitman & Barnes, Detroit 


recently announced the m: 
of Auger Bits designed to 
with 
required with conventiona 


considerably 


Design also permits the bits t 


ened on a grinding wheel 


with special files 


pitches from 4 to 56 


1.375 ir 
O.D. The result, 1.691 in., is tl 


thread anc 


less 


Made from drop forged t 
heat treated for 
cutting life, the bits are a 
six sizes from *s to 1 in. i 
of les In They Cal be obta 
or in a rolled kit 


increased St! 


FOR HANDY 


COLPON 


TURN TO PAGE 5 
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threads 


Screw Thread Measure 


thread t 


screw, for exam 


Auger Bits for Wood 
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Cent less Shaft Support 


{1 practical device for use 
centerless shafts concen- 
ithe has been announced 
Bend Lathe Works, 417 
St. South Bend 22, Ind. 
Adjustable Collet Bush- 
this inexpensive device 
easy and accurate cen- 
lathe of any shaft 14 to 
ter—as, for example, auto- 
and generator armature 
not have center holes 


innot be easily or accu- 
for centering. However, 

be readily and accu- 
d with this device. 


available with No. 2 or 
Taper Shanks for use in 
dstock spindle or the tail 
of the lathe. Brass collet 
e supplied for round stock 
; to 1 in., by 16ths. A 
let of 0.637 in. round 
lable for chucking popu- 
tomobile generator arma- 
hafts of this size 

in the lathe headstock, 
Collet Chuck may be 
ive the work or, when 
the tailstock, may be 


accurate running fit 
nation may be had from 


re! T-10-20 


Dry Lubricant 


repared. smooth-textures 
ompound powder whose 
1 composition renders it 
ted for extreme bearing 
tions, is announced by 
Greenwich, Conn 
kote, Type Z, this lubri- 
ve exceptional chemical 
bility and inertness, to 
all but a few acids, and 
ng characteristics un- 
perature from the sub- 
750 deg F. Another 
ed is that it has an affinity 
adherence to metal sur- 
strength that effective- 
ng and seizing at bear- 
in excess of the yield 
ist metals. It is finding 
€ aS a wear-in lubricant 

and machinery 
0. pplied dry in the powder 
be mixed with solvents. 
— ¢ It is said to excel as a 
. espe cially on threaded 
high tempera- 
ned periods, to effective- 
readed connec- 
be particularly effective 
ning stainless 


— er materials T-10-21 
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STUB SCREW 
MACHINE REAMERS 


ADJUSTABLE 
REAMERS 


LEFT AND RIGHT 
HAND SPIRAL 


REAMERS SHELL REAMERS 
—_ 
all 


STRAIGHT FLUTE 
REAMERS 


JOBBER 
REAMERS 


CARBIDE FULL-LENGTH 
FLUTE REAMERS 


Rely on the famous W-S complete line of carbide reamers 
— tried and proved for 15 years — to improve production 
at LOWER COST! Complete range of sizes . . . wide 
selection of styles . . . straight or taper shanks of hardened 
steel. Quick delivery on standard reamers with special di- 
ameters and tolerances. Make your next reamer order a W-S 
order . . . see your Wendt-Sonis distributor. 


Pree / NEW REAMING INSTRUCTION CHART 
Determines speed and horsepower for cutting 
steel, ferrous, non-ferrous and non-metallic materials 
Write today: WENDT-SONIS COMPANY, Hannibal, 
Missouri — 580 North Prairie Avenuc, Hawthorne, 


Calif., 549 West Randolph, Chicago, Ill Ware = 
housing Facilities Eastern Carbide Corp., 909 
Main St., New Rochelle, N. 


|  WEnNDT-sonis bys 
TO CUT REAMING COSTS! 
centers for more ac- polished flutes with greater 
the chuck | 
| 
| 
= | 
| 
Adjust | 
| 
| 
4 
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A heavy cast-iron Surface Plate, for 
laying out work and general toolroom 
and shop use, is now available from 


the South Bend Lathe Works, 417 E. 


Madison 


plate is made of special quality close- 
grained iron having a high resistance to 


Surface Plate and Accsesories 


wear, and is heat-treated to prevent 
distortion. The surface is precision 
ground and all edges are accurately 
machined. Bottom is heavily ribbed 
and has three point support. The size is 
12 x 17 x 3 in. with top %% in. thick. 

Toolmaker’s V-blocks, made of hard- 
ened steel with all surfaces precision 
ground, are also available for use with 
the surface plate. Supplied in matched 
pairs only, each block is 2-15/16 in. 
wide, 1-15/16 in. high, and 2-14 in. long. 
Capacity for round work is 4 to 2 in. in 
diameter. 

Another item for use with the South 
Bend surface plate is the angle plate, 
precision ground on six sides. It serves 
as a square for laying out and setting 
up work and is ideal for checking and 


St., South Bend 22, Ind. This 


(ESTABLISHED 1887) 
WAREHOUSES SALES OFFICES 
New York Pittsburgh - Chicago St. Louis - Dayton - Rochester, N.Y. 
Boston Philadelphia - Cleveland Bridgeport, Conn. - Springfield, Mass. 


Tayler G Spotswood of California 


America’s Leading Tool Steel Specialists 


THE MORE 


COST CONSCIOUS 


YOU ARE 
THE MORE 


YOU NEED US! 
??? WHY ??? 


BECAUSE WE HAVE 
3 GREAT COST 


SAVERS 


1. HOLLOW DIE STEELS 


Ask for Literature 


2. GRAPHITIC TOOL STEELS 


Ask for Literature 


3. STRESSPROOF'"’ 


Ask for Literature 


> Better than writing us, visit 
us at Booth 314, 
A.S.M. Show at Cleveland 


MILNE 


New Britain 


PACIFIC COAST HEADQUARTERS 
Office G Warehouse 
Francisc 


For Southern California For Pacific Northwest 
Pacific Machinery & Tool Steel Co 


Los Angeles, California Portland, Oregon 


finishing right angle surfaces Sj, 

x 3-14 x 4-4 in. with %& j; 

The three items are popu 

are available for immedi 

and may be purchased ind 
T-10-22 


Stepless Speed Lathe 


Wade Tool Co., Walthan { 


nounces that its Model 8A 7 


Precision Lathe is now available y 
stepless spindle speeds from 32 to 9 
rpm, or 32 to 220 rpm with back 


engaged. Powered by a 1 hp my 
the lathe swings 8% in. and has 
collet capacity. 


An entirely mechanical variable spe 
drive incorporates a clutch whic! 
mits the operator to start, 
brake the spindle while the mot 
running. An electric tachomete 
on the headstock housing, regist 
spindle speeds. 

The bed, a hollow square in s 
is ribbed for maximum rigidit) 
front and rear guideways 
wide, with the front way of extra 
construction and located directly 
the supporting side of the bed t 
chatter during heavy cuts. An ad 
feature is a case hardened steel 
mounted on the rear station of the 
pound slide, 
for longitudinal adjustment ar 
take cut-off or form tools 


CLEAR 


NAMEPLATE 
MARKING 


The nameplate on 
your product is your 
signature; keeps ' 
neat and legible! Ac 
curate location on¢ 
clignment are assuree 
with this 
NAMEPLATE 
DETAIL PRESS. 


@ Simple 
Operation 

@ Perfect 
Alianment 

@ Uniform 
Depth 


cross which is des 
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Vert -al Hydraulie Lathe 


ilt for a specific applica- 
heavy-duty, Vertical Hy- 
by Snyder Tool & Engi- 
y, Detroit, is said to be 
ble to facing, boring or 
ety of large work pieces 
ng the fixtures and tool 
ichine is designed to 
im efficiency from the use 


ing 


welded steel column 
cally operated, hori- 


slide upon which are 
hydraulically operated 
les, each equipped with 
eyways for mounting tool 
lers. Slides and ways are 
ground. Horizontal and 
have 21 in. and 14 in 
vely; however, horizontal 
des up to 27 and 21 in 
used 
Die speed, rotating table 
eloaded, Timken bear- 
en through spiral, bevel 
ears, 1S equipped with T- 
t for mounting fixtures 


T-10-24 


Double Solenoid Valve 


poration, 454 Morgan 

Ohio, announces a line 
Solenoid Valves for air 
t 125 psi. Sizes of 14, 
in. are offered in the 
1 line. All sizes are avail- 
20, and 440 volts in both 
d 25 cycle current. 


iS a one-piece bronze 
enoid, heavy and pow- 
positive seating and 

1eavy sheet metal cover 
OU” type packer and 
clevis and clevis pin. 
are available in 2-way, 
exhaust, and 4-way piped 


T-10-25 
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Perma-Drum Magnetic Se 


Dings Magnetic Separator Co., 4740 plete wi shaft and V-belt drive 
W. Electric Ave., Milwaukee, Wis., an- sheave this magnet can be installed at 
nounces a permanent drum-type, non- the discharge end of chutes, spouts and 
electric Alnico Magnetic Separator for conveyors 
automatic removal of tramp iron. Com- The non-magnetic steel drum shell 


revolves on sealed, self-aligning ball 


bearings while the non-electric Alnico 


magnet inside the drum shell remains 
stationary. The non-magnetic material 
flows over the drum shell in a normal 
trajectory, while the tramp iron, hold- 
ing fast to the drum by the magnetic 
pull, drops off when it passes out of 
the magnetic field No discharge aids 
are necessary, and there is no drum 
shell wear from adherring tramp iron, 
T-10-26 


including 
ANPT and 
Dryseal 


with 


CYLINDRICAL DIE | 
THREAD ROLLERS | 


Thread 


process that forms the thread by 


rolling is a cold forging 


displacement of metal. |t pro- } 


duces a uniform, smooth, precision 


thread att ign rates of production. 


Send us specifications of your requirements and 
let us supply you with complete information. 


REED ROLLED THREAD DIE CO. 


THREAD ROLLING MACHINES AND DIES ¢ KNURLS © THREAD ROLLS 
Worcester 2, Massachusetts, U.S.A. 
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An automatic Transfer-type Rigidmil, 
by the Sundstrand Machine Tool Co., 
Rockford, Ill., mills the top, bottom and 
both sides of cylinder heads. The ma- 
chine consists of three milling stations, 
one turn-over station, an idle station 
and loading and unloading stations. 

As designed, all of the traveung heads 
are intertimed and none will start the 
rapid return or shuttling movement un- 
til all are ready, thus—as claimed by 
the manufacturer—making a pile-up of 
work pieces at any one station impos- 
sible. At the first milling station, a 25 
HP traveling head with one vertical 
and one horizontal spindle mills the 
top and the left side accessory mount- 


ing bosses. 

At the turn-over station, the piece is 
turned 180 deg, making the bottom side 
up. At the next milling station, a 40 
HP traveling head with one vertical 
spindle, mills the bottom—or contact 
face—of the cylinder head. From the 
second milling operation, the piece goes 
into an idle station. This station is nec- 
essary to allow room for movement of 
the two traveling heads on either side. 

The last milling station has a 15 HP 
traveling head with one_ horizontal 
spindle that mills the right side. Now, 
with all four sides milled, the piece 
moves onto the unloading station and 
the outgoing conveyor. T-10-29 


A SINGLE MOTION to 


Clamp 
or 


Release! 


TOGGLE CLAMPS 


.in your machine shop, press room or welding 
—_ shop, Danly toggle action ‘‘Kwik Klamps”’ will 
reduce costly set-up time to a minimum. A quick 
thrust on the lever handle applies positive, controlled pressure and locks 
the work securely in place for any operation where pressures up to 
750 pounds are satisfactory for clamping 
Twenty-six sizes assure almost universal application of standard 


‘Kwik Klamps."' A wide variety of base designs makes them ideal for 


SEND FOR THIS BOOKLET 


... and see how Danly "Kwik Klamps”’ 
will reduce work holding costs in your shop 


_ = numerous fixture and clamping operations. Write today for 
a complete application data and specifications on Danly 

‘Kwik Klamps."’ Danly Machine 

Specialties, Inc., 2240 South sy 

52nd Avenue, Chicago 50, Ill. “4 


Wea 


DANLY MACHINE SPECIALTIES, INC. - 2240 South 52nd Avenue, Chicago 50, Illinois 
DIE SETS, TOOL, DIE, AND GAGE MAKERS’ SUPPLIES 
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Solid Carbide Boring Took 


To facilitate precision |} of 
holes, Bokum Tool Co., 14775 w 
mere, Detroit 21, Mich., has 
line of single-point Borin; 
of solid tungsten carbids 
facturer claims greatest po 
ty in the performance 
tools, a feature that, a 


and spiral relief and const 


should spell many advanta 


These tools are made in two sectio: 
The shanks are made of a tough gra 
of carbide having maximum strer 
while the heads, made of a 
having high wear-resisting g 
take fine cuts without glazing 
fore, they produce fine finishes 
hold close tolerances 

Due to the high modulus of « 
of carbide metal, the tools’ shank 
said to be 2.8 times as 4 
shanks of the same dimensions. T-10-27 


9.In. Metal Cutting Saw 


W. F. Wells and Sons, Three Ri 
Mich., announce a 9 in. Meta! C 
Saw having capacity 9 in. x 
maximum clearance under the 
inches. Designed to fit 
ments of most cutting jobs, t 
is further claimed suitable 
milling, planing and slotting 

A quick action vise, ope! 
continuous screw, swivels 4 
clamps rigidly. A_ stock 
matically recedes at con 
stroke to prevent bind; also 
valve provides correct hyd! 


sure in the blade when cutt 

cut is completed the machi: 

at a selected height, or, it m 

repeat cycle. The machin : 
lowers hydraulically r-10- 


at 
Automatic Transfer Rigidmil by Sundstrand 
ve 
Grr 
4 
J 
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| 
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1. High-Aceuracy Cam Profiler the use of carbide 
Work machine 
istrat I the various reduction 
tios 4:1, 6:1, 8:1, 10:1, are 8, 4 
> 66, 2 1.6 inches in the order stated 
i While the master copy table is 16 in. in 
umetet t will accommodate large: 
iste! cams wit! the esuit 
increase in the maximum diamete1 
ie workpiece. If cam or workpiece 
s I everal can be profiled at once 
cking T-10-30 
Electrode Holder 
Ar I i¢ H the bS 
ag Martin We Inc 856 Compton Ave 
Los A ele ] Calif designed for 
ned eavy duty welding. Said to 
‘, e 100 nsulated to provide complete 
tety tft holder and operator it 
. is t ) to *s in. and | 


Gorton Machine Co., 
las announced the Gor- 
Mill No. CM-12, with 
ariable ratios and auto- 
Basically a tracer-con- 
-head milling machine 
s rotary tables, this 
gned to profile or groove 

e or outside periphery 

e top of cams or cam-like 
xtra close tolerances and 


ally high surface high 


versatile and adaptable, 
cated electronic, hydrau- 
tic controls, and operates 
itios of from 2:1 to 10:1 
ratios make possible 
iracy. Due to its unit 
the machine can readily 


» accommodate larger or 


is designed to profile all 
im shapes which do not 
ve angles: however, most 
shapes which lend 
continuous cycle profiling 
iccommodated Numerous 
ec profiling operations are 
Kew ise possible 
rather simple. Two 16-in 
g rotary tables are 
e bed of the machine and 
gether and powered by an 
riable speed unit which 
equired rpm. The cutter 
pindles are mounted, as 
larger illustration, on a 
extension arm. Reduction 
yY moving the micrometer 
right or left on this arm 
the calibrations engraved 
A SCrew provides for 
workpiece table under the 
Various positions 
cycle, all operations are 
itomatic. After the work- 
ed, a push button turns 
“. s and cycle starts. When 


the cycle is complete, the machine stop 


without attention. The workpiece shape ip to 600-700 amps on full duty cycle 

is generally by the shape of the maste1 Rods are held by a cam action grip 

and the cutter is fed into the work at a whicl designed to instantly release 

fixed depth by the tracer-feed can while yet gripping with great pressure | 

The Gorton Contour Mill can also be provides excellent contact between rod 

furnished with automatic spindle feed ind holder. Design provides for max 

is desired. mum visibility with comfortable hand 
Spindle speeds from 300 to 10,000 rpm hold and allows better access to work in 

are available, the wide range permitting close quarte1 T-10-31 


BRAKES NOTCHERS 
\ 


PUNCHES 


DUPLICATING with 


di-acro 
> PRECISION 
MACHINES 


Eliminate dies . . . speed production . . . in both your experimental 
and quantity run duplicating operations. An unusually wide variety 
of both simple and intricate parts can be precision made by “D1r 
Less DUPLICATING” with the individual or co-operative application 
of Di-Acro Precision Machines (see examples at right). Di-Acro 
Machines are now offered in a total of six types and 21 different 
sizes, including two new units——a power driven Shear and a hydrau- 
lic Bender. 


ROD PARTERS 


Send for 40-P See Di-Acro Exhibit BOOTH 451 
Catalog National Metal Exposition — Cleveland, Oct. 17-21 


First showing new Di-Acro Vari-O-Speed Powershear and Di-Acro 
Hydra-Power Bender—all Di-Acro machines will be displayed in 
operation 


MACHINES 
MACHINES 
= 


e 


Pronounced “DIE-ACK-RO” 


375 8th Avenve «+ LAKE CITY, MINNESOTA 
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' 
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Carbide Face Mill 


The Viking Too] Co., Shelton, Conn., 
has developed a carbide Face Milling 


Cutter said to combine the stock re- 
moval qualities of brazed-on and ser- 
rated-blade-tipped cutters with the 
economical regrinding features of solid 
carbide-bladed face mills. The main 
feature of the tool is a large carbide tip 
with just sufficient steel backing to 
effect the addition of serrations to the 
back of the blade. The heavy carbide 
tip remains the dominant material and 
tends to eliminate the tendency of bi- 
metal cracking of carbide under ther- 
mal strains. 

Positive locking of the blade in the 
cutter is effected by a hardened tool 
steel serrated wedge, lipped on its out- 
ter portion to provide a positive re- 
sistance to feed thrust on the blade, 
independent of the locking screw. 


RADIAL RELIEF 


GRINDER 


i 
{ 


You, too, can take advan- 
tage of the faster; cleaner 
cutting ability and longer life of radially relieved tools. 


D-S has simplified the job. Any good grinder hand can produce 


this relief actually faster than regular angular back-off on taps, step 
drills, counterbores, profile mills, gear tooth rounding cutters, etc., of 
1 to 14 flutes, with or without centers. 


WRITE FOR 
OUR CATALOG 
ON TOOL 
GRINDING 
FIXTURES 


D-S GRINDER DIVISION 


ROYAL OAK 1221 macuine co. 


621 E. 4th St.» Royal Oak, Mich. 


the swivel of 


precision 


The tool steel wedge 
blade, allows for a higher 
the blade seat than obta 
seated directly against ths 
and further eliminates 
damage in the event an ac: 
a blade. If the wedge is da 
be replaced by stocked 

The Viking Tool Compa 
ply these face mills with tl 
blades, and radial and ax 
suit the job. Double negati 
double positive rake cutt 
cataloged. Other combinati 
angles, and number of 
will be manufactured to or 


Universal Hydraulic Gringde; 


The Rivett No. 1024 Uni 
draulic Grinder is designe 
all the internal and exter: 
encountered in the average 
and combines, in one machir 
found separately in an inter: 
and in a plain external grinde 
work range includes hole gri: 


's to approximately 9 in. diamet 


to 8 in. depth, and exter 
to 12 in. diameter up to 18 
Straight, taper, 2-angle, fac 
der surfaces can be grou 

may be held in co 
chuck, on face plate or betwes 


In addition to other fe 
reduce 


set-up time, a 


wheelhead quickly swive 
position either the externa 
wheel for grinding 


All grinding spindles 


type, flange-mounted, 
bearings grease-Se aled for 
workhead 


adjustment 


spindle has 


Collets and 


mount directly in the spi 
rate and 


quick mount 


while a standard 5 in. sins 


workhead 


ding 


tape! 


table stop, fine feed for 
wheel wear and hydrauli 


are among the many features 


machine's efficiet 


o the 


information containe 
1024A, available on request 
Lathe & 


Grinder, Inc 22 


{d.. (Brighton) Boston, Ma 


| 
| rar 
nt br 
jen nhs M 
, &, Ge 
7 
T-10-2 
Sai H 
pert 
4 — 
mid 
j 
; 
: 
CUTTIN 
4 
t 
at 
10-3 
> 
64 The Tool Encin 
1 


15-lach Drill Press 


ine Company, Racine, 
a 15 inch Drill Press in 
s of 7 mod iels—bench 
in tilting table or one, 
ir-spindle production 
k capacity ranges from 
Jacobs Chuck with No 
optional 


construction, this Famco- 
ress is precision machined 
ighout and is said to offer the 
gest quill in its price field—2-3/64 in. 
tra-lons 415 in.) stroke, with a 
rter, six spline spindle, provides 
iter bearing support and rigidity, 
1 gives improved accuracy. 
speeds range from 625 to 4800 
Standard models, and from 
rpm, on Slo-Speed models, 
185 rpm with a speed- 
icing attachment. The latter attach- 
t her with belt guard and 
. ping attachment, is optional equip- 


T-10-34 


ramco models 


Oiler for Profile Grinder 


em, for Boyar Schultz 
. consists oI a res- 


1 
distributing 


ates. The system is said 
lle thoroughly lubri- 


increasing its life of 
y. By Bi -Schultz 
inut St Chicago 12, Ill 


Vise for Small Parts 


A holding tool designed for rigidity 
and versatile positioning—the Micro- 
Vise, by Metal Items, 820 Sixth St 
Racine, Wis.—consists of two units, a 
vise and a fixture 

The vise proper, which incorporates 
two vises in hardened and ground jaws 
will hold work on either side and may 
be swiveled from horizontal to vertical 
in any intermediate angular fractions 
Demounted, the vise may further be 
used as a holder for work on machine 
tables or on a magnetic chuck, or, it 
may in turn be held in a larger vise 

T-10-36 


INCREASED WITH 


600 | 


8353. 
883 


Get the facts 
DETAILED CASE REPORT 
AVAILABLE ON REQUEST 


PRODUCTION 


THE TOOL 
SAVING 


CCOLANT 


Wlaterial used 


S.A.E. 1035 FORGED STEEL 


OPERA TION 1: Carbide tool bit, turn 
g and facing cutting oil: 73 SFM 


¢ units. Lysol: 128 SF.M., 600 units 


2: 6 flute HSS. boring 

8 bore, chamier top t ‘ cut 
oil: 43 SFM 50 units Lusol 
15 833 units 


OPERATION 3: HSS. taper shank dril 
cutting oil; 42 S.F.M., 65 unit 
13 S.F.M., 883 units 


OPERATION 4: Tondem type lead 
g R Acme tap cutting oil 

M. tap broke at nits Lusol 

with single ead 73 SFM 


S: Die chasers for 1° 44 IN 
cutting oil 


SFM 


FEEDS SAME FOR BOTH FLUIDS 


Distrrinutors in: SYRACUSE CLEVELAND, TOLED 


DETROIT, CHICAGO, MILWAUKEE, DENVER, 


_ LOUISVILLE, PHILADELPHIA, DALLAS, HOUSTON, LOS ANGELES, TULSA, INDIANAPOUS 


4AN4S 


| 
a 
| " 
Ws | 
| 
gs 89 F be | 
350. | | | 
| 
thr lines— 
ndic and ene end to the F. E. ANDERSON OIL COMPANY 
T-10-35 
j 
1949 
| 


Universal “Col-Vise” the time and cost of making simple Contour Sawing \ ichi 
jigs and fixtures. 
Because a single turn of the handle The vise clamps to the column of An all-purpose combi 
frees the jaws for push-pull opening single or multiple spindle drill presses. Saw and Band Filer is a . 
or closing, the “Col-Vise”, by Universal Position of the vise is adjustable both Boice-Crane Co., 934 Contra) 4 4 
Vise & Tool Co., Parma, Mich., saves angularly and radially, and the entire Toledo 6, Ohio. As compared to ; 
valuable time on typical drill press device can be swung clear when nec- shaping and hand filing mei 
operations and, in addition, often saves essary. The vise itself has 1% x 4 in. finishing, this modern-method ; 
jaws and a maximum opening of 6 in. is said to effect remarkable time 
Models to fit drill presses with either in cutting, filing and file 
stationary or movable tables are avail- small run production 
able. Column diameters of 1%, in. nance parts; irregular shaped 
through 3°%» in. can be accommodated. parts; spiral parts, tools 
By removing the column connection, stamping, forming and trimming 


the vise can also be used as a quick- 
acting machine vise, with three ears for 
bolting to the machine table. T-10-37 


Costs are again important 


While it takes a big lathe to do big work 

it takes a small, fast, modern Sheldon to do 
much lathe work most profitably. 

Low in initial cost, low in operating costs 
(in power cost, floor space, depreciation and 
overhead) they are more productive on many 
jobs and are always more profitable on small 
work, 


Faster and easier to operate, they are also 


extremely accurate. They have ‘Zero Precision 


Tapered Roller Bearing, extra collet capacity 
and many improved operating features 


SHELDON 


Designed for high-spet pe 
4 the machine has a speed rangi 
os 4100 fpm for cutting wood and 
- dustrial materials, and ranging d 
92 blade fpm for cutti1 

. ferrous and non-ferrous meta 


for fast filing of a variety 
Inside contouring is facilitated 


automatic electric blade-butt 
a which is included. File b 

_ in two widths, two shapes and six 
a suit most purposes for wl 

chine is designed. Fully descr 
of a brochure, available on les 
T-10-38 


Tube Fitting Chart 


An 81x11 in. Display 

veniently listing nomenclat 

1” Collet Capacity 1 SS parts is available from The Ke 

pliance Co., Cleveland 12 

Shapes are illustrated ar 

Write for catalog with code designations 
~ types—Triple-lok 37 deg 1, 4 
and Triple XX 30 deg flare if 

lok flareless—in steel, sta 


ACHI and dural. Correspondin 
a: 4 Inc. numbers are also listed, 


Manufacturers of Sheldon Precision Lathes ¢ Milling Machines ¢ Shapers relating tube size numbe! 
4229 N. KNOX AVENUE + CHICAGO 41, ILLINOIS. U.S. a. OD's and pipe thread sizes 
T-10-39 
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fy et Attachment 
turret attachment—the 
» give the operator a 


' feel” of work being done 
e, is now available from 
Hussey Machine Co., 
H. It is claimed that, 
§ this attachment, tap- 
in. up and operations 
g, drilling, reaming and 
in be done with greater 

i breakage 


ttachment is mounted in 
irret positions and the 
ed to bring the turret 
vork. Then, using the 
ntrol in-and-out motion, 
tor has sensitive finger- 
yperation to be done 

is available in five 
directly on turrets 
idapters, depending on 
el of the lathes being 


T-10-40 


Pulley Grooving Blanks 


line of solid cemented 
ymposed of six sizes 
lesigned for pully 
been announced by 
iny, Inc., of Detroit, 


1e tools used in ma- 
or A, B, and C type 
44 deg and 38 deg—these 
ire all available from 
ckness for all sizes is 
16 in.; length ranges from 

for pulleys using belts 
nominal width are 
rboloy Grade 883; larger 
e 44A However, the 
supplied in other grades 
pon request, subject to 


T-10-41 


universal collet stops for their high 
speed precision second operation ma- 
chines, Hardinge Brothers, 


Standardized Stop Collets now announce manuacture o 
Standardized Stop Collets and Stops 

3 


rown & Sharpe machines. These 
As a result of the popularity of their “ I 
ardized accessories obviate both 
he need of designing special collets ot 


tan } ; > 1 ¢ } 
Elmira. N stops and he cost incidental to suc 


With the Hardinge standardized stop 
llets and stops for Brown & Sharpe 
machines, the operator or setup man 
apply either a solid stop or a spring 
ejector stop to a standard stop collet 


The latter are threaded for direct ap 


plicatior f either ty pe of stop These 
iccessories fully described in 
Hardinge Bulletin “SC”, available on 


request T-10-42 


Low cost! Portable! Takes little floor 


space! Does many metal-remov- 


ing operations formerly requiring 
&® heavy, expensive machines! 


DELTA Belt Grinding, 
Polishing, and Deburring Machine 


Clean ovt slots © Remove flath in cormers 
*® Remove fins © Smoeth up crowns © Remove nibs 
Remove porting lines © Chamfer corners 
ced up flash 
arnt 
wit s new Deita 
‘ Belt Goris g. Pol 
aml 


MILWADREE 


waensed 


‘ “a get 
low 
hoes 
grind 
ate abrasive 
ring 
« 
} A 
Avoilable in models / 
to suit varying needs 
See Bulletin ADI69 Nel 
Delta 
‘ 
j 
; Al 
404 wr tributor al ment plan! 


co 


ROCKWELL MANUFACTURING 
‘ Viewne Ave, we 
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Do your job faster... better... 


with the NEW High Speed 
Hauser 3$ 


Look at These Features! 
grinding spindle speed—75,000 


Maximum grinding diameter—5” 
oon | of reading on measuring slides— 


* Table working surface—22x1234 
* Travel of table slides: Longitudinal, 16”; 
transverse, 10” 
* Guaranteed accuracy of slide locations— 
0015” 
* Vertical travel of grinding spindle—3-9/16”" 
* Taper grinding up to 3 degrees 


Here is a Swiss precision jig grinder 

combining the highest accuracy with 
exceptional output capacity Incorporating 
the latest in engineering design, it is pro- 
tected throughout against grinding dust 
and grit giving years of hard use 
without readjustment to ways and slides 
All controls are within easy reach of 
operator, even while seated! 
Write or wire for descrip- 
tive literature on this model 
3S cylindrical and tapered- 
bore grinder and for 
other Hauser products 


HAUSER DIVISION) | 


MACHINES UULICU 
MANHASSET, W.Y. 


— 


North Kast Wesi oui} 


Delegates from 18 countries met in 
Paris for a recent meeting of the Inter- 
national Standardization Organization 
in an effort toward unification of vari- 
ous national standards on_ screw 
threads. Fifteen members voted to rec- 
ommend the Unified Anglo-American 
screw thread to their national standard- 
izing bodies as the common profile for 
the metric and inch systems of screw 
threads. 


An iron-silicon-magnesium alloy has 
been developed by chemists at the 
Naval Research Laboratory’ which, 
when added to gray iron, can produce 
nodular graphite variety of iron of 
unusually high strength, shock resist- 
ance and ductility. Also it does not re- 
quire simultaneous use cf large 
amounts of nickel or copper. Prelimi- 
nary tests indicate possible elimination 
of the final inoculation treatment, for- 
merly required, resulting in but a sin- 
gle instead of double ladle treatment. 
Use may result in higher recoveries of 
magnesium and decreased danger of 
violent reaction during solution of the 
alloy in molten iron. 


Schaublin Ltd., Bevilard, Switzerland, 
makers of lathes, milling and drilling 
machines, and Tornos Works, Ltd., 
Moutlier, Switzerland, makers of screw 
and cam shaping machines, both have 
announced appointment of Hauser Ma- 
chine Tool Corp., Manhasset, N. Y., as 
their exclusive U. S. factory representa- 
tives. 


Sale of Borg-Warner’s Superior Sheet 
Steel Div. Plant, near Canton, O., to 
The Louis Berkman Co., of Steuben- 
ville, O., was announced by Roy C. In- 
gersoll, president of the division. Mr. 
Louis Berkman, president of the pur- 
chasing company, stated that future 
plans for the mill are indefinite. 


Included in a number of recently an- 
nounced personnel appointments at 
Westinghouse were Bernard F. Langer. 
who became manager of structural and 
heat engineering, and Erling Frisch, 
who was made manager of control en- 
gineering. 

W. C. Rowland was named manager 
of the company’s manufacturing and 
repair division in view of illness and 
approaching retirement of vice-presi- 
dent H. F. Boe, who had headed the 
division; G. L. MacLane, Jr., was an- 
nounced manager of the engineering 
laboratories, succeeding Thomas L 


Spooner who retired after 40 year: 
Westinghouse; and Hendley Blacky 
formerly managing editor of “P; 
Engineering” and later of “Elec 
World,” was named assistant mana: 
of engineering association activitie: 


Walter M. Reynolds has been el 
secretary of Morse Chain Co., divis 
of Borg-Warner Corp. Mr. Rey: 
also is controller of the division 
duties of treasurer have been assy 
by R. P. Johnson, first vice-presiden; 
the company. The newly filled ; 
formerly were combined in one of 


A new engineering company, Me 
chanical Industries, Inc., intereste 
industrial ventilation, smoke, dust 
fume control, has been formed in P 
burgh it was announced by Morton | 
Dorfan, the company’s president 
general manager. Prior to the 
establishment, Mr. Dorfan was 
nected with the American Wheelabr 
& Equipment Corp. 


The Independent Research Comm 
tee on Cutting Fluids (IRC) pla: 
expand in membership and t 


Coming Meetings 
October 17-21, American Society / 
Metals; annual meeting. C 
(National Metal Congress, concurr 
Cleveland Public Auditoriun 


October 17-21, American Welding 
ciety; annual meeting. Cleve 


October 17-21, American Institut 
Mining and Metallurgical Engine 
fall meeting. Cleveland 


October 17-21, Society for Non-l 
structive Testing: annu 
Cleveland 


October 27-28, Gray Iron Found 
Society, Inc.; annual mee 
water Beach Hotel, Chicag 

October 27-29, American Societ) 
Tool Engineers; Seventee A 
Meeting. Mount Royal Hot 
Quebec. (H. M. Windsor, A 
Puritan Ave., Detroit 21 
tions.) 


November 2-4, Industrial Mamas 
ment Society; Annual Tims 
Study Clinic. Sheraton Hot 
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1 of industrial utiliza- 
as, including survey 
ta on current prac- 
cement was made by 


the commiuttees gen- 


tarrett Co., Athol, Mass.., 
the purchase of the 

S ind Tool Works, Ilion, 
t rs of Paramount 

ws. These lines now 
tured in Athol in a 
increases the Star- 

ring facilities to nine 


is made of the ap- 

Isham Keith to succeed 

as machinery manager 

York branch office of 

matt & Whitney, division of Niles-Be- 

nt-Pond Ce. Mr. Keith has been with 
20 years 


mith, president of Illinois 
Chicago, has announced 
of John F. Miller as 

e company’s tool division. 
formerly sales manager 
ne tool and cutting tool 


Ex-Cell-O Corp., Detroit. 


Benjamin S. Sampson, formerly dis- 

inager for Stewart Furnace 

beam Corp., has been named 

ger the Industrial Furnace & 

D Claud S. Gordon Co., 3000 
St., Chicago 16, III. 


ional managers recently 
supervise sales of electri- 
cable for United States 
nclude Clarence H. LeVee, 
J. A. Leuver, western; Don 
B. Karlskind, southwestern, and J. M. 
ibara, |} 


Rubber Co 


coast sales. 


George A. Pockels has been named 
t European operations, with 
in Paris, by Clearing Ma- 
Chicago, in order to serve 

prospective 


hine Corp 


wners and 


Mid-St Welder Manufacturing 


formed to take over manu- 
nes of welding equipment 
luced by Mid-State Equip- 
Production equipment and 
es have been moved to 
S ind Ave., Chicago. Frank 
Locke ng associated with Mid- 
sident of the company, and 
Ss, president of Electrical 


Inc., is its secretary- 


MILLING CUTTERS 


For side, shell, face, 
and end milling. 


TWIST DRILLS 


standard and 
fast spiral types. 


REAMERS 


chucking, expansion, 
jobbers’, and shell types. 


24ws, Core Drills Ej 
ready for Prompt shipments ~ 


Many of 
Ou 
One of the a eae de Jobs can 


: Plus Carbide Ti 
Pped 
or Type Tools, 


STANDARDs 

rill 
| 
ome | eo 
| 
John F. Miller 
i 

Turning ze | | 
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Substantial Stocks of above — 
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WISE 
ECONOMY 


WISE 


SELECTION 


of 


FLUIDS 


WISE 
ECONOMY 


Learn about the WISE 
ECONOMY PLAN. Visit the 
D. A. Stuart booth No. 426 
at the National Metal Con- 
gress & Exposition or write, 
wire or phone D. A. Stuart 
Oil Co., Ltd. for further in- 
formation. (Telephone BIshop 
7-7100.) 


Gtuart (il 


co. 


2727-49 S. Troy St., Chicago 23, Illinois 


THE TOOL ENGINEER'S 


Air & Hydraulic Devices 

“The Facts of Life on Air and Hy- 
draulic Devices” deals with mainten- 
ance of air and hydraulic valves, air, 
hydraulic and airdraulic cylinders; hy- 
draulic power units; lines and power 
chucks, plus condensed “Do’s” and 
“Don'ts” for setting up and servicing 
equipment. Logansport Machine Co., 
Inc., Logansport, Ind. 


Bearings 

Four-page catalog 449 presents live 
center bearings both standard and spe- 
cial types “engineered” for _ specific 
metal working operations; also specifi- 
cation and price lists for adapter, tubing 
and straight shank centers. Sturdimatic 
Tool Co., 5220 Third Ave., Detroit 2. 


Chucks, Automatic 
Recently developed heavy-duty power 
chuck, “Air-O-Torque”, discussed as 
to construction, performance, operation 
and adaptability; illustrated by dia- 


gramatic drawings. Whiton Machine 
Co., New London, Conn. 
Cylinders, Air 

Eight-page booklet shows detailed 


dimensional and cross section drawings 
of B-R air cylinders including various 
types of mountings; plus specification 
tables for each cylinder type. Richter- 
Shillair Co., 1317 S. Park St., Saginaw, 
Mich. 


Diamond Compound 

Folder describes Dymo, crushed, 
graded and compounded diamond to 
form an abrasive compound; table gives 
general recommendations, grade, mic- 
ron size range, mesh size equivalent 
and diamond content for each compound 
number with color and price. Elgin 
National Watch Co., Industrial Products 
Div., Aurora, II. 


Diamond Wheels 


Line of resinoid bonded diamond 
wheels described as to types, sizes, and 
advantages in 36-page catalog by Dia- 
mond Wheel Dept., Manhattan Rubber 
Div., Raybestos-Manhattan, Inc., Pas- 
saic, N. J. 


Die Polishing 
Machine for polishing dies by use of 
an endless abrasive belt driven at grind- 
ing wheel speed is pictured and de- 
scribed in leaflet by Whiton Special 
Machinery Co., Hartford, Conn. In- 
cludes specification and data tables 


Die Sets 

Comprehensive 104-pags 
5 covers die sets and acces 
erally classified with co 
time-saving reference. II] 
specification tables for ea 
Supply Co., 5348 St. Clair Ave 
land 14 


ace 
Gage Ss 


Swedish Gage Co. of America ; 


sents illustrated catalog 


portant features of its precision micr 


eters in addition to size, rar 
price tables. 


Grinding Wheels 
Non-technical booklet, “Safe 


8900 Alpine, Detroi 


Sper 


is 


for Grinding Wheels” discusses 
governing safe operating spee 
their importance in relation t 
ductivity. Grinding Wheel I 


P.O. Box 64, Greendale, Mass 


Grinding Wheels 

Folder introduces and descril 
vantages of 
grinding wheel made 
abrasive to grind tempered stee 
west Abrasive Co.., 


Lathes 
Eight-page brochure pictures 
size lathes; gives complete de 
of lathe parts and table 
specifications. The Springfi 
Tool Co., Springfield, Ohio 


Machine Cleaner 

Bulletin to instruct in 
Lusol machine cleaner, pu 
F. E. Anderson Oil Co., Port 
relates the “why” of machi 
and outlines benefit of clea 
and effectiveness of Lus« 
riodic cleaner. 


Motors. Air 

Types of Bellows 

motors shown in Bulletin B! 
turing discussion of controlle 

er and specification drawing 
C. Richards, Jr., The Bell 
W. Market St., Akron, O! 


non- 


Notching Equipm: 
Bulletin F illustrates W 
notching units for notchi 
flat sheets Wales-Str ppt 
Payne Ave., North Tonawa! 
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Reamer 


Ree 


rs, CATALOGS 
TLY OFFERED 
UFACTURERS 


Presses 
Press Company bul- 
facilities for rebuilding 
typical assemblies of 
y them. Suggests pos- 
ifacturers interested in 
9336 S. Kenwood Ave., 


s. Taper Bridge 
to Catalog 16 shows taper 
speed steel for use in 
for boiler, bridge, ship 
iron work; accompany- 
specifications. National 
& Tool Co., Rochester, 


essing Tools 

-away and cross-section 
trate manual dealing with 
perations, construction 


es of automatic recessing 
fication and stroke charts 


i 


( 


lly-Jones & Co., 1901 S. 
Chicago 8 


Sharpeners, Broach 
ial features and operating de- 


sharpener for round and 
utlined in Bulletin No. 
ification table, operating 
f standard and special 
luded Colonial Broach 


Harpur Station, Detroit 13 


Shop Press, Hydraulic 


Vals 


lustrates line of standard 
hop presses from 60 to 
hand and power pumps 
essories; includes study 
and operations features 
ns. Rodgers Hydraulic, 
Park, Minneapolis, Minn 


es, Solenoid 

sunces line of solenoid- 

es and double solenoid 
pressures of 0 to 125 
folder-S; includes price 


‘orp., Akron, Ohio 


Vire, Welding 


structions, surface prep- 
ing and fusing, cooling 
uso proper settings on 
metallizing guns set forth 
Colmonoy sprawled wire 

ry Cor} 19345 John 


Kennamatic Style TFR 


Kennamatic Style RAR Kennamatic Style TAR Kennamatic Style TBR Kennamatic Style SER 


Kendex Style 11SKD a A M E TA L Clamped on Style BLH 


Developments 
|  Mechanically-Held 


Clamped-on Style FLH 


Tooling 
for Better Production 
at Less Cost 


Kennametal mechanically-held tools are out 


Clamped on Style GLH 


Kendex Style JTKD 


, standing in their performance, and in the 
mn ie 9 savings they effect, because 
THEY ELIMINATE THERMAL STRAINS 
r The inherent strength of Kennametal! is 
more fully utilized. Harder grades can be 
Kendex Style 11PKD used on heavy jobs at coarser feeds 


t THEY SIMPLIFY TOOL SETTING 
Tips can be repositioned, or replaced, with 


~ : out disturbing the tool holder 
a THEY REDUCE GRINDING COSTS 
: Procedure is simpler and less frequently re 
quired. No steel needs to be ground~ only the 
Planer Tool Style 11PH carbide. Indexing feature of Kennamatic and Yaiversat” Fece Keanonitt 
Kendex tools provides multiple cutting edges 
ee between regrinds 
THEY LOWER INVENTORY 
Fewer tools are required to lioat 4 specil 
= job, and only tips or inserts need to be stocked 


THEY INCREASE MACHINE PRODUCTIVITY 
Planer Tool Style 9PH Down time is minimized because fewer too] 


WwW 


CF Face 


changes and adjustments are required 


& Our field representatives are fully equipped 
xe pp to help you apply this advanced tooling tech 
r nique for better production at less cost. Ask 
them to demonstrate 


Pianer Tool Style 


AF Anal Face Kennamill 


Does Kennametal inc. 
Manufacture Brozed 
Tools, and Blanks? 


Yes—Kennametal inc. 
produces and sells di- 
rectly tothe usere 
greoter number of differ - 
ent carbide tools of both 
brazed and mechoni- 
cally-held types then 
any other menvufecturer. 


$uP CEMENTED CARBIDES 
LATROBE, PA U.S.A 


j | 
Kendex Style 3RKO 
if 
| 
Grooving Tool Style SVG | 
Box 37, 
| 
| 
“tools ever offered. 
1949 


In the I men- 


tioned some 


September Column, 
personal repairs, most of 
which have now been taken care of. And 


wait ‘til you see me! I’ve gained so 
much weight that bye’n’bye Slim McClel- 
lan will be eclipsed by my shadow, and 
as for looks I'll even have something on 
Rudy Valentino a/c he is dead and I’m 
here. 

Just as I thought I was all set, how- 
struck. My 
went out of whack, pinching the sciatic 
nerve, and if that ain’t hellonwheels I'd 
like to know! So, I betook me to an 
osteopath who, starting in where Swedish 


ever, lightning sacroiliac 


massage leaves off, whacked, thumped, 
twisted, stretched and pulled until, at the 
end of a course of sprouts, I felt as if I 
between my 
joints, being that springy. But, by golly, 


had pneumatic cushions 
he fixed me up! By the way, how is your 
sacroiliac? 


Well, summer’s over and we now 
swing into fall activities, including the 
Semi-Annual in Montreal. Better get in 
on that, Montreal being a really nice 
town besides which the Canadians are 
swell fellows and I don’t want you boys 
N.E.W.S. to let ‘em down. So, get on 
the band wagon and show ’em a Yankee 
invasion of the sort they’d like. From 
my end, greetings and good luck. 

Detroit tool engineers are going to 
miss likeable Chite Lee, late head of the 
Lee Engineering Company. Chinese, and 
a prime favorite with the local boys al 
though, surprisingly, not a member of 
the ASTE, Lee recently joined his an- 
cestors as a result of an automobile acci- 
dent. In a brief newspaper account, I 
also read where, somewhere up in the 
Sierras, they’d found the bones of Frank 
McKenna, formerly prex of Knu-Vise 
Company, Detroit, along with his pilot 
and the wreckage of his plane. Frank 
simply vanished from human ken when, 
back in '41, he left L.A. for destination 
unknown. Trouble with him he was too 
fast with the accelerator and too slow to 
apply the brakes. I should know, having 
been a passenger with him on several 
occasions. 

Any of you boys N.E.W.S. interested 
in antique guns? I’m disposing of my 
collection, all but a flintlock and a 
“pepperbox” respectively presented by 
John Sundkvist and Roy Bramson. Just 
haven’t time to ride that hobby. 

(Free) Adv.—I hope. 


From one thmg to another, I’ve been 
called many things in my time—radical 
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and reactionary, fascist and pink in- 
cluded—all depending on what side of 
the fence the namers happened to be 
standing. Actually, I’m just a middle- 
of-the-roader between extremes. How- 
ever, I happened to be one of a group 
that, meeting at lunch over a period of 
years, would spice the repast with 
spirited debate over some hot issue of 
the day. 

The hottest debate of all centered on 
the inch-metric controversy, and the pay- 
off on that was when an arch exponent 
of the inch system put the case for 
metric so strongly that he all but con 
verted his fellow sticklers-for-inch. The 
point is that an outsider listening in on 
those debates would have been fully 
justified in labelling individual members 
of the group according to their expressed 
views of the moment. 

In a way, those discussions were edu- 
cational and conducive to harmony 
rather than to discord. Often arguing 
against our own convictions, we became 
less opinionated and more objective in 
our views. And that bears out my con- 
tention that the only way one can in- 
telligently evaluate anything is to know 
all about it, its cons as well as pros. Take 
communism, for instance, so befogged 
by pro-and-con propaganda that the man 
on the street is beginning to wonder what 
lies behind the smoke screen, let alone 
the “iron curtain.” 


What, after all, is communism? Terse- 
ly defined, it implies collective ownership 
which, if operated as a free enterprise, 
could actually be a boon to society. Take 
the poor in the slums, for example. By 
buying a pat of butter, a few potatoes 
and an egg or two, and so on, they ac- 
tually pay more per unit of weight or 
measure than their richer fellows who 
buy in quantity. But, if all of the 
families in a block were to pool their 
purchases, then they could demand near 
wholesale prices. That would be com- 
munism on a small scale—or, if you 
prefer, a cooperative enterprise from 
which the entire community would bene- 
fit. 

That, of course, is the potentially be 
nign phase of communism. Unfortunate- 
ly, it hasn’t worked out that way; rather, 
it has become a tool for exploitation by 
dictators who are even more tyrannical 
than the comparatively mild despots 
whom they superseded. Therefore, its 
encroachment has been resisted by all 
freedom loving people, and it is signifi- 
cant that it has taken but precarious 


root im advanced societis 
people have had free acce 
formation regarding its pr 
the day. 

For that reason, I perso: 
thinking which would out 
nism and thereby drive it 
No force so insidious as that 
No, keep it 
the way they do with the 


under cover. 


Pershing Square, Los Angel 
nowhere with their rantings 


rational thinker would subscribe to 


munism once it were obje 
pared to democracy as we k: 
in America? 


America is a land of opport 


nor on the whole so faithfully kees 
promises. Here, the average wage ean» 
owns a good home replete with moder 
conveniences, drives a car and en} 


luxuries that, in the aggregate 


leged only to the comparatively wealt 
Europear 


promise 


in even the most advanced of 
lands. No need for us to 

Utopia; 
over 170 years. 


we've been 


From the foregoing, it may be assum 


that I am anything but pink 
are times when one 
ment to another’s views, howe 


F’rinstance, I had to attend a | 
Chicago not too long ago and 


building 


unity. } 
other land promises the worker so my 


are pr 


one | 


Stil + 
gives token agree 
VeT Scre 


anaguet ir 


ing to soup-and-fish in the depot 


room, went into the barber sh« 
shave and a hair-do. . . well 
hair-do. 


To judge by his talk, the barber » 


a rabid red, and I listened in dis 


silence as he 


my cheeks and suggestively 


mir 


extolled the cor 
Utopia, the razor all the while c 


ar 
lin 


ing 


around the jugular. One just 


argue in a situation like that 


self among the proletariat. 


Well, so much for that. 


Howe 
I didn’t tip, for the nonce putting x 


Personal! 


think there’s been too much pother al 


4 


communism and too little about den 


racy. Let’s try selling that for 


a cha 


h 


but not by mob violence which } 
grist for the mills of the Reds. On 


clean pot has any business 
kettle black. 


calling 


Right now, I’ve other worries, espe 


ly how to satisfy everybody w 


oring for reprints of the Lengbridge ar 
cles on Aluminum Presswork. Like mat 
other articles which have apy} 


the Syr 


The Tool Engineer, notably 


posium on Gears and Jim Wal 


Ss 


ne 


kers am 


cles on Presswork, this series—a ¢ 


oration between John Lengt 
Aluminum Laboratories Ltd.- 
ated such demand that, tems 


least, we'll have to limit the 1 


reprints per applicant. So, 
patient; we’re doing the best 
satisfy everybody. And now, 
when we meet again I am 
ASTEely yours 
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We wil 


be glad to quote time and cost figures on 
any work ranging up to the 6 inch maximum on the 
3 ..and through the full range of 
hines up to the 40 inch maximum on the 
imply send us a sample of your job... 

rk out a detailed Estimate Sheet without 
obligation — turret face by turret face — with 
cooling recommendations for precision, speed, and 
owest possible production costs. 
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a This 250 Brinell Steel Forging machined with 


Pa J TOOLING 
on the Pa J AUTOMATIC 


for Getter production. . . wore of c¢ per hour 
at lowest coat per piece 


Once you're familiar with production machining on P&J Automatics, 
you'll be impressed with P&J Tooling that’s engineered for the job — 


and the extreme flexibility you get with it. By way of example, here's 


cut) to obtain the 1014” inside radius to close tolerance specifications. 
P&]J engineered the Tooling to do just that — and, in a single setup, 
to bore, face, undercut and taper the surfaces indicated by the heavy 
lines in the drawing. That's the sort of flexibility you get with P&]J 
Tooling on P&J Automatics . . . plus a bonus of fewer rejects, greater 


accuracy and better work... in less machining time. 


/ potter & 
Johnston Company 


Pp 
Subsiofj owrucket, R. /, 


| | | 
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. Increased Production. Pope Spindles speed 
up output because they can take heavy cuts. 


2. Better Finished Ground Holes. The pre- 


cision craftsmanship used in the manufacture 
of Pope Spindles assures work of the highest 
standard. 


1. Increased Wheel Life because the shaft is 


rigidly supported by bearings of ample size, 
properly preloaded to withstand both radial 
and axial loads. 


Super Precision Bearings made to Pope 
specifications are used exclusively in Pope 
Spindles. These bearings are all international 
standard sizes. 


5. Operating Time Saved by eliminating fre- 


quent change of motor pulleys. Pope Internal 
Grinding Spindles are designed to be driven 
from the same motor pulley except in rare and 
special applications. 


. No Lubrication is required during the life of 


the bearings. Time is saved and production is 
increased by not having to add oil or grease to 
the bearings periodically. The lubrication is 
sealed in during bearing assembly by skilled 
craftsmen in a clean, dust free, air conditioned 
room, properly tooled up for the job. There are 
no more time-consuming breakdowns caused by 
dirt or abrasive entering the bearings through 
the oiling system. With the Pope Sealed-In 
Lubrication System, all foreign matter is sealed 
out at the same time lubrication is sealed in. 


. Dynamic Balance. Pope Spindles are dy- 


namically balanced with all their rotating parts 
in full assembly. 


These seven features add up to better 
work and more of it per day at lower cost. 
In other words you make more money 
when you standardize on Pope Spindles. 


Pope Precision Internal Grinding Spindles come in the sizes, shaft extensions and speeds (up to 
35,000 RPM) to meet your every need. Ask for new catalog No. 57. 


POPE MACHINERY CORPORAT) N 
ESTABLISHED 1920 

261 RIVER STREET e HAVERHILL, MASSACHUS 

BUILDERS OF PRECISION SPIND 


TRADE MARK REG. U.S. PAT. OFF. 


PRECISION INTERNAL GRINDING SPINI 
WithtHe POPE SEALED-IN LUBRICATION SYS 
ARE THE RIGHT SPINDLES FOR YOUR GRINDER 
‘ 
= 
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greatl 
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Illustrating some of the many parts which have been profitably broached. 
Included below are wrenches, pliers, wheels, spindles, gear blanks, clutch 
hubs, and many others. 


Cut Production Costs by Broaching the Aintucan Way 


The parts shown are excellent examples of the wide variety of irregular 
shaped parts that can be broached. In this photo there are serrations, slots, 
notches, radii, and flat surfaces which have been surface broached. There 
are involute splines, rectangular holes, helical splines, serrations, and 
round holes which have been internally broached. If you produce parts 
requiring similar machining, you should . . _* 


of 
ae 
INVESTIGATE BROACHING ~ INVESTIG  meucat 
here are several ways in which broaching can lower American engineers will work with you to simplify your 
‘ts and improve production. On multiple station units metal cutting problems. Consult American and get the 
part can be broached at each station at the same time, advantages of a complete broaching service. American 
greatly increasing the production, or each station can builds every type of broaching machine and provides a 
roach a different surface thus completing two or more size and capacity to handle every broaching need. They 
Perations on a single part. Completely automatic con- will design and build your broaches and the work fix- 
nuous broaching cycle, with the operator only loading ture to give you the maximum benefits of broaching. 
‘he magazines, can also be provided when the part per- Write to American. If you can, send a part print or 
's, for exceptionally high production requirements. sample part, and hourly requirements. Write Dept. T. 


8 i? DIVISION SUNDSTRAND MACHINE TOOL CO. 
ANN ARBOR, MICHIGAN 
be sf cendcan First—for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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PREPARED BY THE SENECA FALLS MACHINE CO. 


“THE Qo-owing PEOPLE” SENECA FALLS, NEWy, 


MODEL “AP” So-swing 
LATHE MACHINES 
ELECTRIC MOTOR SHAFTS 


Problem: To rough turn, face shoulders 
and groove electric motor shafts machined 
in small and medium size quantities. 


Solution: This new Lo-swing Semi-Auto- 
matic Lathe, featuring unlimited length of 
carriage travel thru rack and balanced 
twin pinion carriage feed, is ideal for ma- 
chining short and medium run jobs eco- 
nomically. Unlimited carriage travel per- 
mits turning of short run jobs having long 
shoulder lengths with simplified tooling: 
multiple tooling may be used for long run 
jobs with short or long shoulder lengths. 

The drawings below show a typical two 
operation tool setup on electric motor 
shafts which are being machined in small 
lots. Only the one tool is being used for 


turning each diameter regardless of the length of cut. 
Machine setup is simplicity itself. First, the tool 


blocks and tools are mounted on the tool slides in 


the proper relation to each other and for the proper 


depth of cut. Secondly, two stops are set for control- 


ling length of carriage travel in both directions and 


one stop for positioning the carriage in relation to the 


work piece. The lathe is then ready for produc 
Tool relief is automatic on the return stroke o/ | 
carriage and rapid traverse movements to and [nr 


the work are available by throwing a lever. 


Investigate the many unique features of this n 


semi-automatic lathe. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. 
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When It’s a Matter of Grinding Springs and Small Parts... 


Offers This Complete Line 
Ne. 902 Besly Vertical Spindle 
nnder for small coil springs, car- 
bon brushes, ceramic parts, etc. 
Handies to 4000 pileces per 
our .” to 1” O.D. and from 
10 4" long 
Whatever the job specifications may be, there's sure to be a , 


Besly Grinder that will do the work faster on closer tolerances 
—with greater economy. Sizes range from those that handle the 
smallest parts to large capacity units for grinding railroad car 
springs and similar large pieces. Fourteen different types are 
available to select from. Besly engineering adapts basic models 


to specific requirements of the user. Versatility in doing many 


grinding jobs well is characteristic of Besly Grinders. Con- 
version from one job to another is quickly made by easy re- 


placement of the work holder. 


Simplify production! Cut job costs! Talk 
over your requirements with a Besly 
engineer. Besly Grinders earn their way 
with savings of time, labor and material. 


TITAN WHEELS 


Write today for this helpful 
booklet which offers useful 
facts on abrasive wheels .. . 
It's free. Contains much val- 
uable data on grinding wheels 
and abrasives. Learn how 
Besly-Titan Steelbacs cut 
“down time’ and boost 
output. 


No. 92654” Besly Double Spindle Vertical 
Grinder with power driven rotary fixture and 
multiple station feed wheel. Tooled for coil 
springs to6” long—800 to 1500 per hour 


CHARLES H. BESLY & COMPANY © 118-124 North Clinton Street, Chicago 6, Illinois 


Factory: Beloit, Wisconsin 


Maybe GRINDING is the Better Way ... Better Check with 
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NEW CATALOG 
The first of several new catalogs in 
process is now ready for distribution, 
write now for your free copy . . . All the 
latest models are fully described, the 
complete Walker-Turner line is illus- 
trated. A post card will bring your copy 
by return mail, or ask your dealer for a 
copy. Walker-Turner Machine Tools are 
sold only through Authorized Dealers. 
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urne 
YEARS LEADERSHIF og YEARS Of LEADERSHIP | 
p\QNEERING PREC! \N \\GHT WACHINE TOOLS | : 
BORING MACHINES AND Qu AND 
experien’’ of two pionee® or ganization’ | 
and yheit yeseat ch, facilities and 
pow — pivisio™ at piainfiel® 
| N. 1g now supply ne light machine yo ols of 
standards of long \ife. and trouble 

{ree operatio™ | 

KER-TURNER pision: KEARNEY & TRECKER CORPORATION | 

PLAINFIELD: }- 
gr | 
ACERS 


“Cushmatic” variasie 
TORQUE CONTROL...AN 
EXCLUSIVE FEATURE of the | 


= 


i 


The Cushman Power Wrench with its 


7 ‘“Cushmatic"’ variable torque control box gives the oper- 
4s ator a simple and highly accurate method for setting and 
‘el maintaining a predetermined torque value in 9 stages 
s from 150 to 500 ft. Ibs. 
s Thus the wrench action is positive, safe and fast... 
opening and closing jaws automatically... reducing em- 
a ployee fatigue, speeding repetitive production with heavy 
chucks. 
s We offer as optional equipment control by means of 
3 drum switch or a heavy duty push button and reversing 
- line starter. The machinist will need but little instruction 
Re to become thoroughly efficient in the automatically safe- 


guarded operation of the Cushman Power Wrench. 


THE CUSHMAN CHUCK COMPANY 


“Cushmatic’’ torque control box, connected Nartferd 2, Connecticut 
to power line thru lever drum switch (or push 
button and line starter). Torque and inertia 
easily adjustable ...9 stages down to 25% 


of maximum... 220, 440, 550 V. (| onsull 


SEND FOR BULLETIN NO. 211D TTT Gor 
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» Norton Know-How 
\ Can Cut Your Grinding Costs 


Tee ts i 


1. Research ‘““Know-How'’—A staff 

of over 135 trained scientists 
H and technicians constantly de- 
: veloping new abrasives and new 
bonds for lower grinding costs 


2. Manufacturing ‘Know-How’ — 
The largest and most modern 
grinding wheel plant the 
world with its thousands of 


4 


skilled workers approximately 
10 of whom have been mak 
ing grinding wheels for 25 years 
or longer--more than 50‘, for 
over 10 years 


3. Engineering ‘‘Know-How''— 
Abrasive engineers the country 
over— real experts who can come 


right into your plant and spe 


. 
$e; ify the most economical wheels 
tt for each of your grinding jobs 
eh, wheels that incorporate 
the cost-cutting advantages 
made possible by Norton 

: cA research and Norton im 
proved manufacturing 

techniques 


| 
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“MAIN OFFICE AND 
NORTON COMPANY 
| || WORCESTER - MASSACHUSETTS 
™ AVAILABLE FROM NORTON... 
| 
ee 
&§ Real Abrasive “Know-How” plus 
&§ the Most Complete Abrasive Service in the World 
| 3 Abrasives for polishing, tumbling and lapping, grinding (0) 
Abrasives for . 
Tomblin wheels, segments, discs, bricks and sticks, coated abra- 
a ‘ sives* and sharpening stones* to meet all demands of 
industry. 
Widespread Distribution 
: ; Grinding wheel distributor stocks in over 300 cities | fe 
; : throughout the world, warehouse stocks in five industrial <= iy 
= : centers of the United States, factory stocks at the main ee Seas 
: Grinding Wheels A Worcester plant and at six foreign plants. Beteks ond Sti 
| Expert Engineering | 
— } | 4 A Norton field staff of abrasive engineers and Norton ‘4 
| factory specialists cooperating with over 2500 distributor 
: representatives the world over. eg 
~ 
*Products of Behr-Manning Division Abrasive Pope 
ABRASIVES 
BRANCH WAREHOUSES 
PHILADELPHIA CLEVELAND PITTSBURGH CHICAGO DETROM 


NORTON COMPANY ¢ © WORCESTER 6, MASS. 


Behr-Manning, Troy, N. Y., is a division of Norton Company 
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Sole Brutus, when he ‘‘taps"’ on the door, @AatTH 


co Brute force has no place in 
skes the foundations as he knocks with a roar > 


our way of life 
In house to house selling 


it irks the housewife 


When starting a tap, keep FORCE in control 
r you ll ruin your work with a bell-mouth hole 


For work that’s admired, all men are agreed 


Bath taps need no force—they'll find their own lead! 


MDMA 


NE 


INSIST ON BATH TAPS... PROFIT BY THEIR PLUS-PERFORMANCE 


Bath ground thread taps are made 


and lengthens tap service between grinds. 
from the highest quality steel. Ground 


Bath taps are made in many styles 
from the solid after hardening, these 


. for threading all kinds of materials. 
modern cutting tools are of uniform 


Available in standard stock sizes or cus- 
structure and consistent accuracy. 


tom built for special jobs. Let Bath 


The uniform hardness of the cut- representatives help with your unusual 


edge of Bath taps increases tap life threading problems..,.or write us direct! 


28 Grafton St., Worcester, Mass. 
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DIESEL ENGINE CONNECTING 
RODS are difficult to bore to 
modern standards of accuracy 
and finish. Here, in one machine, 
all rough and finish boring, facing 
and chamfering operations are 
performed in minimum time. 


The machine is a SIMPLEX 3U 2-way Precision Boring Machine 
with left-hand table mounted on hardened dovetail ways for 
rough boring, chamfering and facing one side of both ends. 
The piece is then reloaded on the right side of the fixture. The 
right-hand unit finish bores, chamfers and faces the other side. 
Heavy precision boring spindles, with powerful drives from 7 2 
HP motors, provide excellent finish and accuracy at low unit cost. 


PRECISION BORING 


SIMPLEX MACHINE TOOLS DIVISION 
STOKERUNIT CORPORATION 
4528 West Mitchell Street 


MILWAUKEE, WISCONSIN 


Precision Boring Machines, Planer Type Milling Machines, Special Machine 100 
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You will be amazed 


ofthe 


ot want 


sons Ve 


RONGER! CUT FASTER! CLEAR CHIPS BETTER! 


Much Greater Durability and Accuracy! 


> The new Ceveland End Mills are far superior 
"to any you have ever used! They have been com- 
edesigned to give you strength, speed and accu- 
that were never before obtainable! <> Many months 
we set out to design a different and better end mill. 
ther time nor effort was spared in patient develop- 


STRONGER 


No sharp corners or points where 
‘ localization of stresses might 
occur. Minimum amount of metal 


ent work. We even worked out a new technique for 
sting the cutting qualities and the stamina of end mills. 
ers are enthusiastic about the results: Less breakage, 


: has been cut ay. 
iy More cuts per grind, consistent accuracy .. . with ~~ 


Bie? (0 50% increase in feed. <> For high speed, low cost 
' eration, use the new C@eelaad End Mills on your 


et job. Contact our Stockroom nearest you, or 


MORE DURABLE 


S New-style clearance supports the 
cutting edge; assures against 


“flaking” or “chipping 


Telephone your Industrial Supply Distributor 


> 

CLEAR CHIPS BETTER —. 
Redesigned flutes are machine Cant 
polished. There are no pockets. 
Chips are free to move. 


LONGER LIFE 


Radically new flute shape and 
chip clearing ability reduce wear 
on the cutting edge, thus main- 
taining consistent accuracy. 


GREATER ACCURACY 


New clearance and accurate ma- 


chine polish of flutes result in 
closer control of size. cut FASTER 
New flute shape gives maximum 
\S cutting qualities at increased 


rates of feed. 


HE CLEVELAND TWIST DRILL CO. 
242 East 49th Street Cleveland 14, Ohio 


“rooms: New York 7 * Detroit 2 * Chicago 6 * Dallas 1 + San Francisco 5 * Los Angeles 11 
E. P. Barrus, Ltd., London W. 3, England 


K YOUR INDUSTRIAL SUPPLY DISTRIBUTOR FOR THESE AND OTHER Cleveland TOOLS 


\\ f 
A 
DISTRIBUTORS 
are ready to serve 


performance (ff 
\ sue STYLE END MILLS — For f 
‘ 
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New Production Line Gear 
Shaver For Heavy Duty Gears 


VWesigned as a PROUWUCTION machine, the new 
Michigan Model 873 rotary gear shaver (Fig. 1) brings 
to the finishing of heavy duty gears the ability to turn 
out such gears faster, more accurately and at lower cost. 
Completely automatic in operation, the 873 will handle 
spur or helical gears and involute splines of from zero 
(with 10” cutter or larger) to 18 or 24 in. diameter, and 
with face widths ranging up to 15 in. Once the machine 
is set up for a given gear type, it is necessary only to load 
the gear between centers and push a ‘start’ button to 
complete the entire operation. 

Features of the new Michigan 873 include ability to 
shave gears by any ol three methods 
1. UNDERPASS—(Fig. 2) tangential teed; one rough- 

ing and one finishing pass usually enough for any 

gear (up to 4” face). For finishing close shoulder gears, 
etc.: evenly distributed cutter wear. 

2. TRAVERPASS—(Fig. 3) combined tangential and 
axial teed of the cutter. Evenly distributed cutter 
Wear; cutters narrower than underpass, (Gears up to 
> face) 

. TRANSVERSE—(Fig. 4) infeed; rapid approach 
plus a slower intermittent infeed. For finishing widest 
face gears (up to 15” face) with narrow cutters. 
Curve Shaving. Ability to curve-shave (crown) either 

narrow or wide face gears by any of the above three 
methods. Adjustable power-driven sine-bar mechanism 
rocks the work table about a center pivot for transverse 
and some traverpass shaving. Others curve-shaved by use 
ot reverse-crowned cutters. 

Floor Space. Greatly reduced compared with previous 
machines designed for handling large gears. 


Controls. All controls located at front of machine. 
Faster Cutting, due to inclusion of a ‘rapid approach’ 


SHEET No. 10 


MICHIGAN TOOL COMPANY 


7171 E. McNICHOLS RD. ¢ DETROIT 12, Micy 


FIG/ 


feed in the machine cycle, and automat 
feed. 


Internal Gears. Special interchangeabl 


srovides for finishing internal gears on the 87 
a < 


Adjustments of the 873 have been kept simp 


setup. Crossed axis setting is speeded by by add 


thousandths indicator to the convention al vern 


ment. Any of the three shaving methods m 


by rotating the slide for the cutter head into | 


tion, mounting the correct cutter, adjusting 
(by hand wheel at front of machine), and s« 
cycle. Limit switches regulate ‘cutter recij 
head infeed. 


Specifically designed for production line 


machine enables thee use of unskilled or semi-s! 


ators, further reducing costs. The operator 


the gear between centers and starts the mach 


ing a button. At the end of the complete n 


the operator merely reloads. Machines are so ci 


an overhead crane or hoist can be used to 
gears directly between the centers. 


For further information on the new 873 


isk for Bulletin No. 873-49. 
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A Snap Gage 
that is way out in front 
and ata price that is right 


For years you've seen snap gages — both with and without 
Indicators — that really do mot answer your needs. You've 
wanted a simple gage that was foolproof, rugged, and easy 

handle — and at a right price. Here it is: Federal Model 
(000! All our research, all our know-how in gage-making, all 

ur wants, likes and dislikes, your demands and your gripes 
have been carefully considered to make this an outstanding 
Gage. Model 1000 is “IT”, the right gage at the right price. 

There are no tricky gadgets — Model 1000 is simple, easy 

set and easy to use. It’s rugged and fully guarded to with- 
stand the roughest handling. It feels and handles like an old 
fashioned conventional gage but it’s years ahead in design 
ind performance. Model 1000 is completely new and up-to- 
date in every detail .. . newer even than any other Indicating 
snap Gage. 

Model 1000 has everything — visibility, positiveness, sim- 
plicity, lightness, toughness — it’s dead to temperature 
changes and above all accurate. You'll like it when you see 
itand you'll like it more when you use it. 

No other Indicating Snap Gage can match Model 1000 in 
usefulness. Five sizes cover the full range from 0 to 6”. Think 
the number of old-style conventional gages each Model 
)can replace — think of the savings, too! 

_ Federal Model 1000 All-Purpose Snap Gage does a better 
job at less cost. Its price will surprise and please you. Send 
coupon attached to your letterhead for complete descriptive 


bulletin and price of this definitely modern Snap Gage. 


—THE SNAP GAGE 
YOU WILL 
EVENTUALLY USE! 


’ SEND THIS COUPON TODAY 


FEDERAL PRODUCTS CORP. 

11041 Eddy St., Providence 1, R. I. 

Please send me complete information on the new 
Model 1000 Series Snap Gage: 


Name Tit! 
Company 


Address 
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ron gear blanks 


are turned with accurac 


and speed on Baird 


Automatic Chucking Machines 


Acme Off 
Complete Facilit 


INTERNAL 
EXTERNAL 
cRUSH FORM 


Acme is equipped to handle all 
types of precision grinding. Fx 
pert craftsmen, using newes 
methods and modern equipment 
will do the job for you faster 
better, more economically.Acme 
also offers a flat lapping service 


that can finish surfaces to with 


ACE 


millionths, Write for details 


~ Bone Bndustrial ompany 


Makers of Standardized Jia 2 Fixture Bushings 
200 N. LAFLIN STREET @ CHICAGO 7, ILLINOIS 


You need a Baird Automatic Chucking Machine im your shop 
if you have turning operations that must be done profitably. 
That's been a fact since the turn of the century! 


_ You need a Baird because it is the ome machinethatyoucan == 
depend upon, friend of the tool engineer and shop superin- 
tendent alike because of its speed and accuracy. 


- a .003” diameter wire? 


The machine illustrated above shows why! Here facing, - parts weighing hundreds of pounds? 


4 turning and boring gear blanks is combined in one operation. — ly .001” thick? 
The tolerances were close. the stock was hard but Baird 
* maintained accuracy and set new production per hour records. - - internal surfaces of cylinders? 


. . individual constituents of alloys? 


Here the special Baird feature of selection of spindle speed 
. _ for each position proved its value: high spindle speeds were 
selected in the finishing positions so that carbide tools could 

be used to produce the fine accurate surfaces demanded. 


- gear teeth on the pitch line?! 


Tuese are simple, every-day 

a jobs for Wilson hardness testing 

4 equipment. Any of our representa 

‘ | tives can give you the answer to these 
and many other such questions. 

Write us about any problem you ( 
have involving hardness testing. Ou! 
factory-trained engineers will be glad 
to work with you. 


See Us at Space Number 925 at the Meta! Show 


WILSON 


MECHANICAL INSTRUMENT CO., INC. . 
AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC ty 


Write us for e 

specifications of the 
many Baird Au- 
tomatic Chuck- 
ing Machines. 


THE BATRA MACHINE 


COMPANY, STRATFORD, CONN. 


230-H PARK AVENUE, NEW YORK 17, N. Y. 
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OF PRODUCTION 
OF INSPECTION | 


TOOLMAKERS’ MICROSCOPE 


A sturdy shop instrument especially designed for the machinist 


and toolmaker. It is used for precision linear measurements and, 


when fitted with the protractor eyepiece, for precision angular 
measurements. Objects and movements are seen in their natural 
aspect and direction . not reversed as in ordinary microscopes 
Both opaque and transparent objects of re gular or irregular con 
tour can be measured. It is ideal for measuring parts which 


would distort under pressure of the most delicate instruments 


Operation is exceptionally simple and fast Linear measure- 
ments to +.0001” can be made by means of the cross slide stage, 
controlled by two micrometer screws, and angular measurements 
to +1 minute of arc ( 1’). Various other attachments are available 


to meet special measurement problems. Catalog D-22 


New PARA-PLANE CONTOUR MEASURING 
GAGES 7 PROJECTOR 


N yw 


uu can have "laboratory" 
of 0.000001” in the 
lation of flatness and 
sm of reflecting surfaces 
with production-line sim- 
and speed. So simple 
inskilled operator can 
casurements after a few 
€s Of instruction. 
sizes of Para-Plane Gages 
vailable. Bulletin D-224. 


match its accuracy (an 
gular measurements to 

l minute of arc with 
a protractor screen, and 
direct linear measure- 
ments to 0001 over 
a range of 4° x6" with 
the cross slide stage. ) 
Dimensions, angles, and 
profiles of produc- 


CW STEREOSCOPIC t1on-run parts can be 


compared directly 


WIDE FIELD with a traced outline of 


the projected image of 


MICROSCOPES the master part, or with 


a large scale drawing 


Provide clear, sharp, three-di- superimposed on the 
mentional, unreversed, magnified screen. Inaccuracies are 
images. Used extensively in in found quickly...simply 


dustry for greater speed and ac 
curacy in small parts assembly 


operations, inspection of tools WRITE for complete information on these five important 


and finished parts, and precision optical aids designed to help you save time and money. 

curacy in small parts assembly You — be paying many times over their cost in lost time 

different models for manv uses and rejects. Send your request to Bausch & Lomb Optical 

Catalog. D-15. Company, 763-J St. Paul Street, Rochester 2, New York. 
OPTICAL COMPANY ROCHESTER 2, N.Y. 
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Compare these to your Methods 


] Part shown at top left with 6 holes and 2 slots 
was produced in only 44 seconds. What a 
record! 
Center illustration of work with 4 holes was 
produced in only 29 seconds. What a way to 
cut production time and costs! 


3 Illustration at right shows a sheet with 12 holes 
and 4 notches and was produced in only 2 min. 
utes. All these astounding time studies were made, not 
by Wales-Strippit but by a company that has a Wale 


Fabricator in their own metal fabricating department 


WALES FABRICATORS 


PUNCH...NOTCH...NIBBLE... BLANK 
up to 4” thick mild steel 


There is nothing like it, this Fabricator is revolu: 
tionary! Wales exclusive Hydra-New-Matic Drive 
is unique in its simplicity of design and operation, 
...8O unique, in fact, that vibration and noise 's 
practically eliminated at 165 strokes a minute. This 
drive plus the Wales patented “Quick-Change 


System make possible these startling, **never-heard- 


of-before”’ time study figures. 


It’s too big a story to tell on this page, so write 
for fully-illustrated, functionally-colored catalog 
10-A and discover why production schedules 
this fabricator have been more than double 


WALES-STRIPPIT CORPORATION 


George F. Wales, Chairman 


393 PAYNE AVENUE, NORTH TONAWANDA, N. Y. 
(Between Buffalo and Niagara Falls) 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONTARIO 
Specialists in Punching and Notching Equipment 
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fifth in a series of 
Unusu Grinding 
Whee! Operations 


OSlitting fountain pen nibs to allow for the proper 
‘low of ink is a very exacting operation. This 
precision job is another example of the versa- 

f a grinding wheel. 


Whatever YOUR grinding problem may be, 
BAY STATE can solve it . . . fast. Possibly the 


exact specifications to meet your requirements 
can be supplied directly from large stocks either 
Westboro, branch warehouses, or from our 


tors strategically located throughout the 
Photograph of Nib Slot 
of The Esterbrook Per 


United States. 


your grinding problems. We can 


nheip 


BAY STATE ABRASIVE PRODUCTS CO. 
Westboro, Massachusetts, U. S. A. 


and Warehouses Chicago Cleveland, Detroit 


7. BAYFLEX 
De not eperete 


All principal ( itiee 


p 
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These Built-In 


SHOCK ABSORBERS 


Reduce 
Tool 
Breakage 


You get 
longer life 
and 
frictionless drive 


with 


PRECISION LIVE CENTERS 


Triple-layer pads (arrows) automatically compensate 
for heat expansion of cutting and machining-soak up 
that tool-breaking shock and reduce work spoilage. 


Insist on Glenger-they pay their way! 


Made for Morse Tapers #1 to #7 inclusive. Also 

Utils for Slip-in, Slip-Over and Spindle Types. Body 

5 lity diameters 31/,¢'' to 5’. All types have interchange- 
able parts in each corresponding size. 


GLENZER ©. 


1552 E. NINE MILE ROAD, DETROIT 20, MICH. — 
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DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the seribed layout lines show up in sharp relief and at 4 
same time prevents metal glare. Increases efficiency and accuracy 


Write for full information 


THE DYKEM COMPANY, 2303D North 11th St., St. Louis 6 Mp 
In Canada: 2466 Dundas St. West, Toronto, Ont 


LESS OPERATIONS AND BETTER WORK 


WITH A LAI ROTARY PILOT BUSHING 


DUST PROOF ROUND. 
CHATTERLESS- 
SMOOTH 


GATCO Rotary jig and pilot 
bushing is built for core drill- 
ing, diamond boring, turret tool 
piloting, piloting hollow mills, 
line reaming, carbide boring, 
spot facing, etc. 


AS A WATCH 
Originators of Rotary Jig & Pilot Bushings 
GATCO ROTARY BUSHING CO. 


1300 Mt. Elliott Avenue + Detroit 7, Michigan 


PECIAL CUTTING TOOLS 
ADE PROMPTLY... | 


CARBIDE TIPPED 
OR H.S. STEEL 


Special cutting tools of all types are a specialty at Detroit 
Reamer & Tool Company. All carbide-tipped tools are supplied 
with high speed steel bodies. 


Included in our modern equipment are Circularity-Grinding 
Attachments. Circularity relief can be ground on any specia! 
tool, when specified, at no additional cost. 


Our engineering department is at you' dis 
posal to help solve cutting tool problems 


DETROIT REAMER « 


a2: Mfrs. of Special High Speed Cutt 
COMPANY 
2830 East 7 Mile Rd. Detroit 12, ichig? 
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Get This Free 
the 


newest 
DRILL and 


REAMER LINE 


CAT 
This TAP \ GS ET % ‘ my free copy of AND REAMER ; 
MANUAL | please send ™ wis \ 
should be \ LY HIGH L 
in your BES AN \ 
ye | SLY AP 
shop, tool \ BE \ 
\ NAME 
Here's a handy gvide te the 
proper of _ COMPANY gt ATE 
8 pages of practical NE 
10 lay! 
engineering data that can \ ess 
help you daily! \ ADDR Matt 7 


BESLY 


CHARLES H. BESLY & COMPANY, 118-124 N. Clinton St., Chicago 6, Illinois 


n FACTORY: Beloit, Wisconsin 


| 


/ 

aid \ | 
\ 
=; | 
j Get complete facts om the newest jine of High Speed Twist | he 
prills and Reamers’ Manufactured to the nigh precision stand- 
ards that have made Besly Taps the world’s most accurate, these 
Besly High Speed Twist prills and Reamers can help you get . 
petter cutting tool performanc® at lower cost. A trial will show ‘ 
you why your Besly pistributor to prove it. 

to Your compony \ : 
: \ 

\ 
\ 
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E ALL TYPES OF HOLDING FIXTURES FOR 
MACHINE SHOP PRODUCTION 
MANUFACTURERS OF STANDARD 
SWARTZ DRILL JIGS AND 
4 FIXTURE LOCKS 
7 THREE STATION INDEX FIXTURE FOR 
DRILLING HOLES IN UNIVERSAL JOINT 
; YOKE. PARTS ARE CLAMPED AGAINST WRITE FOR CATALOG 941 
TOP PLATE IN ORDER TO CONTROL THE 
* DEPTH OF MACHINED HOLES. 
Swartz Toot Propucts Co., 
| 13330 Foley Detroit 27, Michigan | 
~ Represented by 
Bi Cleveland—Production Tool Co. Los Angeles—Wade Edgar Cincinnati—R. W. Pratt 
Milwaukee—Geo. M. Wolff Co Houston—Engincering Sales Co Tool 
Ltd., Galt, Ont Pittsburgh—Tos! Eng. Products Boston R. Shevlings 


THE HKnwrled HEAD... 
DOES DOUBLE DUTY 


TRY WAUKESHA § 
SHELL OR SHANK TYPE 
with “CUSHION - LOCKED” 
ADJUSTABLE BLADES 


SOCKET HEAD STRIPPER BOLT 


The Knurled head of the ‘‘UNBRAKO” Socket Head St 
does double duty (1) the Knurling provides a sure 
grip; (2) the Knurling speeds assembly, because i 
“UNBRAKO" to be screwed in faster and further wit} 
handiest of all wrenches—before a key becomes ece 
And, of course, “UNBRAKO” Socket Head Stripper B 
manufactured to precise close tolerances ccura 
the most accurate applications. Available in andard F 
*4 to 1” diameter, in a full range of lengtl Write f 
‘UNBRAKO” Catalog, today 


a For standard and heavy-duty work 

ry Sizes up to 62" in stock 

_ Other “UNBRAKO” Products include 

Larger sizes on application Socket Set Screws with Knurled Cup 

Points, Socket Set Screws with a 
Knurled Threads, Square Head Set Knurling 

Screws with Knurled Cup Points of Socket Screws 

; all patented, Self-Locking screws that originated with 

WAU KE won't shake loose. Socket Head Cap Unbrako” in 1934 


Screws. Precision-Ground Dowel Pins 


Fully-Formed Pressure Plugs 
eam Tool Corporation 
GSP IG) STANDARD PRESSED STEEL Co 
WAUKESHA, WISCONSIN BCX 786, JENKINTOWN 


PENNSYLVANIA 


Serving Industry continuously since 1903 through Industria 
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\50 
AXLE HOUSINGS 
PER HOUR WITH 
1 OPERATOR 


SIMPLIFIED 
MAINTENANCE 


Cross Transfer-matic illustrated here uses Vickers Hydraulic Controls 
bstantial reductions in the cost of machining axle housings. 

A hyd c transfer mechanism automatically advances the housings 
time) from one machine to another. Hydraulic circuits of the 
nachines provide for correct progressive positioning and 

jyether with the traversing and feeding of the tool slides 

ks assure accurate positioning and secure clamping before cutting 
tions begin. . . also clearance of all tools before transfer to 


flexibility is provided in that machines can be added, 
hifted. Transfer mechanism is independent and moves work 
chine to machine. Locating and clamping are done by work 
es integral with each machine. 
of the many advantages of Vickers Hydraulics are gasket 
kers Control Valves that simplify installation, save space and 
ent easier. Vickers Power Units are compact “packages” that 
mplity iulic system design and reduce costs. 
“ydraulics are particularly adapted to provide the complex 
operations needed in highly automatic machines. Get in 
Vickers Application Engineering Office nearest you for 
rm how Vickers Hydraulics can improve your machinery. 


VICKE R$ Incorporated 


DIVISION OF THE SPERRY CORPORATION 
416 ¢ \KMAN BLVD. e DETROIT 32, MICHIGAN 
Application Engineering Offices: 
CHICAGO CINCINNATI CLEVELAND DETROIT LOS 
NEWARK PHILADELPHIA PITTSBURGH ROCHESTER 
* ST. LOUIS SEATTLE TULSA WASHINGTON WORCESTER 


NGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 


“Stob 1949 


no her cost-cutting application 


Representative Vickers Hydraulic Pumps and 


Controls Used on Cross Transfer-matic 


4-Way Valve, Pilot 
Operated, Solenoid 
Power Unit, Bulletin 46-43a Controlled, Bulletin 48-27 


Pressure 
Flow Control Valve Sequence valve R 
‘et Thy Valve educing 
Bu 4 Valve 
3989 
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Expedite 


Finishing Operations 
With RECIPROCATING ACTION TOOLS 


ONE TOOL~- UNLIMITED USES 


Portable 


Easy 
To Use 


BURRING 


Practica 


Sc, 


RAPIN 
Light i Ss 
Weight poLighing/ 


HONING LAPPIN 


TE. 


Many hand finishing operations can now be done quicker, easier 


lly 


Indestructible! 
ACME BENCH VISES have 


ALL these feature 


Maximum Gripping Power 
Longer Vise Life 


Unbreakable Sleeve Unit 


Interchangeable 
Ground Jaws 


Swivel Bases 
11 sizes from 2” to 6” 


No Side Twist or Wobbling 


Also ACME COMBINATION PIPE AND BENCH 


and more accurately with these electric tools. Delivers 1000 VISES with same outstanding features available in 


PUSH-PULL strokes per minute. Fixed strokes are either 1” or 
3g” long. Operate on 110 Volts AC or DC. 


312” 412” 5” Jaws. 


WRITE FOR 
LITERATURE 


PROMPT 
DELIVERY 


75 West Broadway New York 7, N. Y. 


CUTTING TOOL 


LOOK NO FURTHER THAN 
THE NAME 


GORHAM 


Carbide tipped cutting tools by GORHAM 
are custom built to your specifications —the 
finest quality made. Our engineers are experts 
in the design, application and manufacture of 
carbide tipped tools. When you want a “special” 
tool for a special job, call GORHAM to solve your 


problem. Our long experience in the field will help you ‘ 4 
do the job faster, better, more economically. The facilities y 
of our modern plant are at your disposal. 


CARBIDE TIPPED 
custom auaury YOu nced- 


</ 


GORHAM TOOL COMPANY 


14400 WOODROW WILSON ° DETROIT 3, MICHIGAN 
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EE now ILLINO s work: 


SEND FOR YOUR FREE 
copy OF “FASTER GEAR PRODUCTION” 


\ Here is a detailed discussion, complete with diagrams 


and tables, of the performance characteristics of muitiple 


aX 


Fs ' . : _ \ thread Fast Index hobs. Learn how you can speed up your 
- gear hobbing operations and take advantage of the full capacity 
of your equipment...to reduce costs! Also included is information 
on the TOOLGRAPH* chart, a method developed by Illinois Tool Works 
for electrically graphing individual hob accuracy. Send for 


your copy and see how Illinois Fast Index hobs will fit your process. 


worRKs 


MAME 
Keele’ venue, Chicage 39, Illinois ‘ | 


WILL REDUCE YOUR GEAR 
PRODUCTION COSTS! /\ ia 

| 

mess OF j 
| | 

\ 

| 
/ 

PLEASE SEND MY COPY OF “FASTER GEAR PRODUCTION” a 
| g 


for trouble-free surface grinding 
under extra dusty or severe 
operating conditions... 


- 


The New and 2LB 
Surface Grinding 
Machines with 
Built-in Protection 


CAPACITY: Grinds work to 18” long, 6” wide and 91%” high, 
using a wheel 7” in diameter. No. 21 (illustrated) has automatic 
feeds; No. 21B, hand feeds only. 


Here are two new Brown & Sharpe 
Surface Grinding Machines with two i 
portant, built-in features for positive 
protection against dust, grit and sever 
service conditions. In addition these 
machines have all the highly -producti 


features of the popular Nos. 2 


and 2B machines. 


The new machines Nos. 2L and 2LI 
have full automatic lubrication and siré 
tegically -placed dust guards. These featur 
reduce maintenance costs and extend 
machine life... valuable production a 
investment-protection advantages. 

Like the Nos. 2 and 2B, these machi 
are made for efficient surface grinding 
with precision and fine finish on 
small and medium-size work. 


* 
| 
| 
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~ 
2 = 
— 


AUTOMATIC LUBRICATION ! 


Lubrication of the 2L. and 2LB is 
never a chore or a worry. All moving 
parts and adjustable surfaces auto- 
matically lubricated by plunger 
pump from reservoir on left side of base. 
Convenient sight indicator on right 


side of upright shows operation of oil- 


ing system. Oil is filtered before be- 


ing returned to reservoir. 


AUTOMATIC LUBRICATION. Pump and filter are located in compartment 
on left side of machine. 


DUST PROOFED ! 


precaution has been taken to 


protect these machines from dust 


mn and dirt. Table ways are completely 
me guarded. Saddle and upright ways are 

similarly protected. levating mechan- 
ist completely enclosed. 

WRITE FOR DESCRIPTIVE BULLETIN... 
illustrating both the (with power 
tra feeds) and the 2L.B (with hand feeds 
ur only). Brown & Sharpe Mfg. Co., 
| Providence 1, R. L, U. S.A. 

DUST PROOF COVER GUARDS. Table and saddle ways ore fully 

iT protected against abrasive dust. 


+» TYPICAL PROVEN FEATURES INCLUDE 


e Removable unit-type precision wheel spindle; plain or antifriction bearing 
type; interchangeable. 

e Alternate choice of spindle drive; with motor in base; with motorized spindle. 

e All controls and adjustments conveniently located. Electrical controls en- 
closed in separate housing. 


e Versatile. Several money-saving attachments. 


| 
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| 
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SPRING PLUNGERS 


---do the same job year in and 
year out without variation, change 
or attention... 


£ Not only does the use of Vlier Spring Plungers eliminate 
> the necessity of spending time and effort in devising and 
building temporary or make-shift tension holders, but 
these unitized ‘‘mighty midgets of industry” fulfill ac- 
curate spring tension plunger action for holding and 
positioning work on die, jig or fixtures more efficiently 
at a saving of 80% to 90% of makeshift Tool cost — 
and will provide the same accurate action indefinitely. 


TN sBecause Viier Spring Plungers are offered in many sizes 
with end pressures from 5 to 42 Ibs., they fulfill every require- 


‘ment and are accepted as standard by leading industrial plants. 


The body of Vlier Spring Plungers is threaded with standard 
N. C. Class 1 threads for easy mounting in fixture walls. The 
hardened, round-nosed plunger telescopes completely within 
body against a spring which maintains tight, positive end pres- 
sure. Slotted at plunger end for adjustment, top or bottom. 
Rust-proofed. Individually boxed. Packed 12 boxes to carton. 


VLIER SPRING STOPS 
Case-hardened steel plunger with radiused nose pro- 
viding 14 Ibs. holding tension, is set in flanged cast « 
iron body which is jig-drilled for bolting to fixture 
base where ro wall sections are available for mount- 
ings. Rust proofed. Six to a box. 


vou To CARE FO 


YOUR DAILY NEEDS 


-..-our New Policy 
of distribution 


No longer is it necessary for you to wait for delivery of 
Viier Units. We have recently made appointments of Vlier 
distributors to serve all principal industrial centers from 
coast to coast. Each of these distributors carry Vlier Prod- 
ucts in stock. There is a Vilier distributor in your territory 
who will check with you periodically. If you are not re- 
ceiving this service or do not know who is your nearest 


Viier distributor, please write us for this information. 


MERE: 


PS, VLIER MANUFACTURING CO. 
sree! 4552 BEVERLY BOULEVARD 
masts LOS ANGELES 4, CALIFORNIA 


WIRE TYPE PLUG Gage 


Carboloy 
Chromium Pilate 
High Speed Stee} 
Alloy Tool Stee} 


Full 178” and ? 
length units may 
cut to make 2 3 , 
4 gages . Alway 
accurate. No 
tions. Long life alum 
num handles. Prom, 
delivery from a stock 
of 2 million wires. 


Van Keuren Wire Type Gages are made to 
Class B accuracy +.00005” --.00000” on the 
Go units and + .000025” on the No Go units. 
Closer or wider tolerances can be supplied if 
desired. 


Catalog and Handbook No. 34 
This 208 page volume represents 2 years of re- 
search sponsored by the Van Keuren Co. 
It presents for the first time in history a simple and 
exact method of measuring screws and worms wit 
wires. 
It tells how to measure gears, splines and involure 
serrations. It is an accepted reference bi 
measuring problems and methods. 
Copies free upon request. 


THE 


co., 174 Waltham St., 


Watertown, Mass 


Light Wave Equipment @ Light Wave Micrometers ¢ 
Gage Blocks @ Taper Insert Plug Gages @ Wire Typ 
Plug Gages @ Measuring Wires @ Thread Measuring 
Wires @ Gear Measuring System @ Shop Triangles ¢ 
Carboloy Measuring Wires @ Carboloy Plug Caz 


For the 
SMALL PARTS \ 
MANUFACTURER. 


a Faster Way a 
of Purchasing " Special Diameter 


REPLACEABLE PILOT COUNTERBORES 


Manufacturers of cameras, clocks, guns, ' 
writers, adding machines, etc., will af 

new idea, inaugurated by Fuller, that sa aluab 
time and avoids needless correspond n 


wily 


urchasing of Special Diameter ‘ NTE 
3ORES from *& to 1 inch. With our w Gra 
uated Price List, you can predetermin e exa 
cost before ordering counterbores to blue 
print specifications. Delivery —in apf imatel 


three weeks from receipt of order 


WRITE—AT ONCE— FOR THIS 
NEW GRADUATED PRICE LIST 


SPECIAL TOOLS + PRECISION MACH 


3956 WEST ELEV MILE 


P.O. BOX 161 e 
Telephone LINCOLN 2-5600 
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Indenting 
polished steel sink 


witha | 


A unique die set installation... 
enables Geneva Modern Kitchens, Inc., of Geneva, Illinois 
to minimize changeover time in stamping a wide variety 


of sink deck sizes. g Stainless steel sheets are fed by hand, With only 
imple punch end die changes, this Danly die set 
: accommodates a complete range of required sink 

Fora finish forming operation, production men at Geneva i deck sizes. Change over time is minimized 


Modern Kitchens, Inc. were faced with the problem of 
indenting a wide range of sink deck sizes economically. 
A big precision die set, big enough to handle the 
largest size, was the answer...and Danly built it. 
With 2 diameter leader pins and a 3%" thick 
shoe, this 112” by 25” special Die Set embodies 
the precision and accuracy standards of the 
famous standard Danly Precision Die Sets. 
And this is only a single example of how 
Danly's special facilities can help solve the die 
and stamping problems that arise in your shop. 
Take advantage of die set designing and manu- 
facturing experience accumulated in more than 
25 years of service to the stamping industry... 
bring your special die set problems to Danly. 


Send for this free bulletin 
on Danly's special die set 
machining service today! 


PRECISION DIE SETS ..) Standard Specter 


INC. 
DANLY MACHINE SPECIALTIES c | 


2100 SOUTH AVENUE, CHICAGO 50, 


2 CCKS 4 
be 
ec 
| | | 
| 
> 
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| 
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1 For Safe, Fast, Economical Marking , 
\\ ll 

= 

&§ WEDGE GRIP 23 

BF: 
STEEL HAND STAMPS & 

aS | Made with two or more char- = 

ac acters, trade mark designs, 

% Gothic, Roman, or script style 

<< lettering to suit any require- 

ad ment. Sizes from ‘¢4"' and up. 

Non-spalling, non-mushroom- 


ing. features assure long, safe 


a 
service on all types of marking. ECE 


—for straight line arking 


for concave marking 


—for convex marking a for curved line marking 


Write for quotation on your requirements, 


Good Tooling- 


SAFETY STEEL STAMPS — 


we 


: No ooling: 169 East Carson Street - Pittsburgh 19, Pa. 


Sectional pattern teeth give shearing action 


e bad e MIDGET MILLS 

Severance 
DEBURRING CUTTERS | 

OUND 


Select 45° High Speed cutters from / 


28 standard sizes and 30° cut- 
“2 
aso from 35 sizes—from 
to 3" diameters. 30° ee — 


~ Both angles can be supplied in CARBIDE — 
Severance OuTSsIDE DEBURRING CUTTERS 
| us ms 
i | ends and tubing O.D's., either off- 
Brochure hand or in screw machines. Select | 
cutters from 14 standard sizes TUBING GROUP 
ead eens” ANGLES 30° & 45° C/t 5 
Operate in machines to perform 
heavy chamfering without chatter 
—in above size range and angles. , 
HEADQUARTERS FOR DEBURRING AND 
3 CHAMFERING TOOLS DEVOID OF CHATTER 
Severance HAND DEBURRING CUTTERS 
"A Twist of the wrist" 
easily bites off the bur left 
by drill or punch. 
Ton standard sizes for 1/4 to 2” diameters 
“A Write for Bulletin 16-D 
zr Complete REGRINDING Service — by New Tool Craftsmen 
— Savings ore thus multiplied — 
| 45-16 COURT SQUARE © SEVERANCE 
‘ LONG ISLAND CITY 1, NEW YORK SE ‘TOOL INDUSTRIES, Inc. @ 
728 lowe Ave, Soginew, Michigon 
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These small, two-piece dies sink thousands of ‘‘dimples’’ 
t} minum skin of aircraft sections. They make 
lepressions so that rivet heads can be driven 

with the surface to provide maximum stream- 


= ning. Operated at a temperature of 600 F, the dies 
p so do a spot-annealing job, relieving the local 
: tresses set up in the thin aluminum-alloy sheets 
the dimpling operation. 

, Bethlehem 67 Chisel is used for this job because 
> ‘is chrome-tungsten tool steel has high shock- 
. resista . it resists wear . . . it has good red- 


‘rdness . . . it is easy to machine and heat-treat. 


isel is a versatile tool steel. It’s suitable for 
work tools as headers, piercers, drop-forge 
ue inserts and forming equipment where operating 
‘emperatures are below 1050 F. It is also excellent 
work tools like chipping chisels, swaging 
tering tools, shear blades, punches and form- 

Carburized for extra wear-resistance, 67 

the first choice for master hobs used in 
.d-hoobing cavity molds. 


Hardened at 1750 F and oil quenched, it has a Charpy 


impact value of 180 ft-lb and a Rockwell-C hardness 
of 56.5 after tempering at 400 F. 


TypicalAnalysis: C Si Cr W V 
0.50 0.75 1.15 2.50 0.20 


67 Chisel is available in many sizes and sections in 
our mill depot and it's also kept in stock by 
many of our distributors. Get complete information 
from the nearest Bethlehem sales office or tool steel 
distributor. Better still, order a test bar and see for 
yourself how tough 67 Chisel really is! 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 
On the Pacific Coast Bethlehem 
products are s ld by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor 
Bethlehem Steel Export Corporation 
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for multiple spindle machines 


SCULLY-JONES 


YOU GET 


IMMEDIATE DELIVERY 
| of these MEW ‘“‘QUICK-LOCK”’ 
ADJUSTABLE ADAPTER Your initial cost, set-up time, replacement 
ASSEMBLIES costs and other economy factors were 
FROM STOCK, considered in the design and manufacture 


of these New Scully-Jones “Quick-Lock 
Adjustable Adapter Assemblies, that give 
you seven money-saving benefits. 


LOW INITIAL COST. Savings in man 


No thread costs, which we effected by eliminating 4 1 
damage. in adapter body, are passed along to you. 
Set screw 
| does not REDUCE YOUR SET-UP TIME. Quit 
_— friction-type nut, locks instantly any place on ada 
threads. 


CUT DOWN YOUR REPLACEMENT PURCHASES. 


Last longer; no milled slots to weaken adapter body 
damage with New ‘Quick-Lock” Nut. 


REDUCE YOUR REJECTS. National \cme Threads 


rate fit. Squareness of top face of nut to threads, p 


reve 


END GUESSWORK ON FINE ADJUSTMENTS. | 


Lock” Nut is calibrated in steps of .001” for infinitely 


Stronger, 6 WORK ON CLOSE CENTERS. Smal! diameter of : 
low cost use on Spindles operating on close centers. 
Adapter 
| body. 7 MEET ALL YOUR REQUIREMENTS. Available in wide 
No milled 


range of sizes to fit all popular Multiple Spindles. 


j 


slots. 


YOU GET LOW COST, FAST, ACCURATE PRODUCTION WITH OUR STANDARD AND SPECIAL 100L 
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You can get these Special- Purpose tools 


made of Abrasion-Resistant 


HAYNES STELLITE Alloy 


Trade-Mark 


a complete line of standard tool bits, tool tips, tipped tools, and n ng 


, Haynes STe ire alloy is also available in a large variety of special 


different purposes. The tor ls illustrated at the right are only a few 
the many forms in which this well-known alloy is supplied. Many 
g cutters, core drills, counterbores, and similar tools are also available 


s are made accurately to your specifications. 


H STELLITE alloy—composed of cobalt, chromium, and tungsten—is a 
itting metal for machining ferrous and non-ferrous materials. Th 
ed particularly suitable for turning, facing, boring, groovi! 
It is inherently hard. And since its hardness does not depend on hea 
ls made of Haynes Sre uire alloy retain their cutting ab 
s unusual combination of properties—and a good balance of edg 
ughness—makes possible heavy cuts at high speeds. Th 


luction at low cost per piece machined. 


uld like complete information on styles, sizes, and prices of Haynes 


tools, write for a copy of the booklet, “Haynes Sreviire Metal 
’ Our staff of experienced tool engineers will gladly give assistance 
ng problems, 1f vou will contact our nearest district off 
* Haynes Stellite Company 
Unit of Union Carbide and Carbon rt 
e General Offices and Works, Kokomo, Indiana 
FRACS-MARE Sales Offices: Chicaogo— Cleveland— Detroit 
C' — Houston — Los Angeles — New York — 
. San Francisco — Tulsa 


d trade-marks,** Haynes” and*' Haynes Stellite’’ distinguish products of Haynes Stellite Company. 
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PRODUCT 
SUCCESS 


DESIGN or REDESIGN 
and DEVELOPMENT 


PROBLEM: COST 
TO MANUFACTURE 


Company A planned volume produc- 
tion for a hard-to-manufacture product. 
It achieved the volume—but not without 
prohibitive costs. Smooth-flowing, eco- 
nomical production was an impossi- 
bility. Thorough production studies 
would have made this obvious at 
the start. 


PROBLEM: MATERIAL 


Company B was given an idea for 
a “product natural’. There was a wait- 
ing market with no competition. Com- 
pany B produced it—only to find that 
the price was higher than people 
would pay. 


If knowledge of new material develop- 
ments had been applied early in the 
design stage, the product would have 
been properly priced—made of more 
economical and practical materials. 


PROBLEM: SERVICE 
TEST FAILURES 


A product that would win the glamour 
award of the industry was the dream of 
Company C. Dies, fixtures, tools, and 
special machines were made and were 
turning out a truly beautiful product... 
Then—tests of pilot models found that 
it failed in service. Back to the drawing 
board it went—at great cost in time and 
money. 


PROBLEM: COST TO DEVELOP 


Company D had a product in mind that 
was sure to meet with customer accepi- 
ance. The company found its costs to 
develop the product running very high 
It, therefore, abandoned what would 
have been a very salable product. 
Knowledge of new production methods, 
materials, and processes would have 
surmounted these obstacles, which 
Company D could not hurdle by follow- 
ing craft traditions. 


PROBLEM: LACK OF 
SALES APPEAL 


Company E decided that its dipping 
sales curve indicated a need for careful 
review of the distribution and sales 
methods of the product. Careful study 
of competitors’ products showed a lack 
of distinctive design in any of them... 
A redesign of the product along new 
style lines brought sales back to normal, 
then pushed them on to new heights. 


PROBLEM: NEW USES 


Company F had reaped profits on its old 
stand-by product for years. The product 
performed its function well; yet it was 
being squeezed out by new competitive 
products. The old stand-by regained its 
industry leadership when it was rede- 
signed so as to incorporate new uses 
and conveniences. 


FROM IDEA, THROUGH DESIGN AND DEVELOPMENT, TO 
PRODUCTION AND PROFIT—HAVE PIONEER HELP YOU: 


PROBLEM: NEW 
DEMANDS ON PRODUCT 


Company G was doing well enough 
for years with its product. Then, a trend 
developed which demanded that the 
product perform one of its functions 
with a new degree of perfection. Rede- 
sign, to incorporate the new demand, 
was called for. It produced the de- 
sired results. 


PROBLEM: BETTER 
PRODUCTION METHODS 


Company H had a product it built 
largely by hand. New competition 
forced a reduction of cost and an int 
crease in sales appeal. Competen! re 
design effectively brought the product 
out of the tool room stage, onto the 
high production line, and back into 
the market. 
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PRODUCTION 


TERNAL ORGANIZATION 
sblishment of the framework to execute management's 
cies; simplification of routines to handle orders, records and 
"9 ports with minimum paperwork; allocation of responsibility and 
thority to prevent friction caused by overlapping controls. 


ODUCT DESIGN AND DEVELOPMENT 
Beclistic comparison drawn between cost of developing and 
onufacturing a new product and probable realizationof returns; 
kisting products redesigned for increased sales appeal by com- 
ehensive analysis of appearance, function and performance. 


RODUCTION METHODS 

udy of production sequence to eliminate, combine, change 
rer of, or simplify operations; analysis of basic process and 
commendations for machines, tools and accessories to compe- 
tly balance out production lines. 


JALITY CONTROL 
ompilation of accumulative tolerance charts to assure any 
roduct meeting established manufacturing limits; correct loca- 


h of inspection points and setting of standards and pro- 
d dures to keep scrap at absolute minimum. 

. OL AND SPECIAL MACHINE DESIGN 


.- fesign of tools, dies, jigs, fixtures and gages to complement 
i, nd implement any machine; modern production problems con- 
vered by specially designed machine tools incorporating 
ycraulic, pneumatic or electronic controls. 


TIME AND MOTION STUDY 
Determination of quickest and best work sequence with sug- 
gested improvements in workplace, methods and tools; study 
of operators’ physical movements to correct bad operating 
practices, lessen fatigue and increase efficiency. 


MATERIAL HANDLING 

Unbiased recommendation and selection of equipment best 
suited to job— whether it be hand trucks, truck tractors, power- 
lift trucks, stackers, gravity-roll, power or chain conveyors, 
cranes or hoists. 


PLANT LAYOUT 

Flexible plant arrangements for steady progression of produc- 
tion obtained through preparation of process flow charts which 
clearly reveal bottlenecks; charts may be projected into tem- 
plate or scale model layouts for even more detailed study. 


PRODUCTION CONTROL 

Channeling work through a plant so sales schedules are kept 
in definite balance with production capacity; machine loads 
are accurately charted to give assurance that delivery dates 
can be met. 


COST CONTROL 


Determination of pertinent cost information, currently accurate, 
for use as a means of establishing prices and operating effi- 
ciency, to guide and guard present conditions and intelligently 
chart an organization's future course. 


MEA RE us NG THIS STA 
ng > 4 - | 
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to 
ENGINEERS, DESI S, CONSULTANTS 


Save time 
and money with 
these new 
side-gripping 
self locking 


jaw clamps 


Jaw Clamps | 


hold all sizes and | 
shapes of work- 


Pieces tightly 
es 
against face plates 
of machine tools 
i Clamp is self-locking and full surface of work 
r ¥%” high or over may be machined without in- 
” terference, because the jaws grip the work-piece 
: on the sides. These clamps facilitate controlled | 
centering adjustment—secondary operations are | 
unnecessary —they eliminate different lengt! 
* | studs and blockings —tested for two-ton down 
a | pressure. Send for details. 
in| 
4 
| MODEL M-30 
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| 
“g 
— eee SILENT CHAIN DRIVE 
assures positive cutter rotation 
- even at slowest spindle speeds! 


Wrile FoR COMPLETE CATALOG 


pa PRODUCTS COMPANY | eS DIAMOND MACHINE TOOL CO 


$25 WEST 76TH STREET = CHICAGO, 20, ILLINOIS a 3427 EAST OLYMPIC BLVD., LOS ANGELES 23) 
_OFFICE AND WAREHOUSE IN CHICAGO 
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bro: \ Wall \ realty Save you money on those 
\ close tolerance high 
speed internal gears 


HERE'S AN ACTUAL CASE: 


The Old The Way 

Production Line-Up | It's Handled Now 

1. Rough Broach 1. Rough Broach 

2. Shape 2. Finish Broach 

3. Shave 

Required Required 
Tolerance .0002” Tolerance .0002” 


EQUIPMENT USED: 


1 Broaching 
Machine 


» 4 Broaching Machines 
18 Gear Shapers 


2 Gear Shaving 
Machines 


These are actual figures from a well 
known automotive gear plant which 


adopted the all-broaching procedure 
plant uses NALOY 

BROACHES each of which 

good for 38,000 gears 
e it is retired. Naloy 


about 2 years ago. Since then 


savings have been spectacular. 


Of course they don't use the 


have characteristics (and 


we can prove this) that the average garden variety of broaches. The 


broact 2p just doesn’t have savings and precision achieved 
the facilities to duplicate. 
¥ would not be possible with 
You wont Precision with meant ordinary tools 
, send for a 


Red R Broach Engineer. & 


WORLD'S LARGEST PRODUCER OF AVIN E 


1949 


ee 

| 

| 

ELUPTOWD TOOTH FORM 
NATIONAL BROACH AND MACHINE CO. 
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MISALIGNMENT TROUBLES 


On tapping and reaming jobs, misalign- 
ment troubles will become a thing of the 
past if you use a Ziegler Floating Tool 
Holder. This is because the Ziegler Holder 
makes it so easy to align the work with 
the spindle. 


It is unnecesary, as with ordinary holders, 
to make an absolutely accurate set-up in 
order to produce perfect work. Even if 
the alignment is off as much as 1/32” on 
the radius or 1/16” on the diameter, the 
Ziegler Holder automatically compensates 
for the inaccuracy, enabling the tool to 
turn out work to the finest tolerances in 
spite of inaccurate set-up. 


Try out the Ziegler Holder and see how it 
will end your misalignment troubles. 


W. M. Ziegler Tool Co. 


13570 Auburn 


‘seve FLOATING HOLDER 


Taps 4«d Reamers... 


High Production 


DIE STEELS 
Superdie (Type 05) 
Atmodie A 
Exidie (Type 

Long Wearing 


Economical 


COLUMBIA TOOL STEEL 


CLARAGE, PRE 
$20 st ¢ 


MACHINE 


1 2RS Revolving Stop 
SRT Turning Tool 
2 2RT Turning Tool 
1 ORR Roller Rest 
4 


Model H Precision Adapters 


This intricate stainless steel part, 7 in 
length, is blanked on a Warner-Swasey 
Turret Lathe. Skillful use of 9 Boyar 
Schultz tools guarantees accuracy 
throughout following operations: feed 
out stock; box tool long diameter; box 
tool step diameter; box tool diameter? 
of collar; form profile the knob us! 
roller rest on small diameter forr 
center drill. 


Write for our NEW 24 page screw machine tool catalog offering you time saving tools 


2104 WALNUT STREET 


CHICAGO 12, ILL 
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PRECISION MACHINES 


Since 1907, the nome of Parker has been a part of the 

progress of the automobile industry 

In 1915, Parker introduced the basic principle of boll 

bearings in grinding manufacture—a mojor advance in 
nding which was unknown oat that time. 

A few years later the Parker Ball Bearing was patented to 

meet high speed and precision requirements and hos been 


in use ever since, 


Further research ond engineering development brought 


PARKER MAJESTIC 


forth the well-known Porker Mojestic External and Internof 
Grinding Machines, eoch machine representing a great 
odvance in simplicity of operation ond precision. 

The latest tooling development of the company is the Parker 
Majestic No. 2 Surface Grinder thot prov des new accuracy 
ond flexibility for small grinding operations 

Mojestic will continue 
dustry in the fyture, 


s for speed, occurocy ond 


These many products of Porker 
to serve the grect automotive ir 
keeping pace with ifs 
dependability 


MANUFACTURED BY 


MAJESTIC TOOL AND MANUFACTURING COMPANY 


147 JOS CAMPAU 


DETROIT 7, MICHIGAN 


dete 1949 we 


PRODUCTION To: ; 


marches at the head of the 


> 
| drill bushing parade! 

super finish 
reduces blended radi 
wear to us MIKRO-LOK 
banishes BORING BAR 
a minimum 
<—S tool hang-up | 
“100% 
a \and concentricity 
fests assure | 
accuracy STANDARD 
> DRILL BUSHING 
L) | 
provides COLLET CHUCK 
grip 
ample stocks in 
3 warehouses The main office at Frank- 
worenouses 
assureimmediate 

NIVERSAL ENGINEERING COMPANY 
FRANKENMUTH 3, MICHIGAN 
WEDGE-LOCK PRODUCTION 
Facilities Available for Special Hardened and Ground Precision Parts Made to Customer Specifications 
112 
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.. when you choose from the Hannifin line! 75 standard models 
available for forcing, straightening, forming, assembling, broaching, 
and similar operations requiring fast, accurate production with exception- 


IT’S EASY TO GET 
THE RIGHT PRESS FOR THE JOB 


ally smooth application of pressure. Built in capacities 


from 6 to 150 tons and in a wide range of open gap and 
two column and four column styles, Hannifin Hydraulic 
Presses come to you complete with hydraulic power unit 
and all necessary controls ready to go to work! SEND 


FOR INFORMATION TODAY. 


Series "C” 
Column Type Presses 


“gr 
48 Standard Models Series "F 


Forcing Presses 
10 Standard Medels 


PRESSES 


SENSITIVE PRESSURE CONTROL. An exclusive Hannifin 
development for straightening and forcing presses. Single 
‘ever gives operator complete control of ram movement and 


pressure 
CYLINDERS “TRU-BORED” AND HONED. Tight-sealing, 


prec n type piston rings insure maximum power with 
1 need for maintenance. 


NORMALIZED FRAMES. Welded from steel plate. High 
Stren and rigidity without excessive weight. 


ARRANGED TO MEET YOUR NEEDS. Hannifin design readily 


permits modification to meet special needs. 


Min 


Nationwide Sales and Service 
AIR NDERS e« HYDRAULIC CYLINDERS « HYDRAULIC PRESSES 
TIC PRESSES « HYDRAULIC RIVETERS © AIR CONTROL VALVES 


1949 


Series “S$” 
Straightening Presses 
17 Stendard Model: 


1119 So. Kilbourn Ave 


Straightening P 


for: 


Have Hannifin r 
Nome 


Company 


SEND FOR 3% 
YOUR COPY 


HANNIFIN CORPORATION 
, Chicogo 24, Illinois 


1 am interested in the following: 


Column Type Presses Hydraulic Press 


Bulletin No.130 


resses Forcing Presses 


Hannifin Hydraulic Presses’ 


epresentative call 


w 


if. | if 
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For Low-Cost Precision Measuring— 


GRANITE SURFACE PLATES 


Produced by Nature — _ Perfected by Herman Stone 
Durable * Accurate * Economical 


The inherent hardness and durability of granite, accurately 
finished to a guaranteed tolerance of .00005”, provide the 
most efficient and economical surface plates for precision 
measurement operations. Sizes up to 8 x 16. 


% Non-Magnetic %& Can Not Warp »% Corrosion-proof 
Write for Free Trial Offer 


THE HERMAN STONE COMPANY 


324 Harries Bldg. * Dayton 2, Ohio 


DETROIT OFFICE SPACE 
FOR RENT 


Unusually attractive office space available in our 
new building. Ideal for manufacturer's agent or dis 
trict office. Air conditioned. Write or phone Amer 
ican Society of Tool Engineers, 10700 Puritan Ave 
Detroit 21, Michigan. Phone: UNiversity 4-7300 


MACHINES and TOOLS 
he FOR CUTTING 
BURNISHING 
> 


- AND INSPECTION 
in GEAR PRODUCTION 


9 
THE FELLOWS GEAR SHAPER COMPANY, SPRINGFIELD, VERMONT 500 


DRILL HARDENED STEEL WITH “HI-ROCK- 
WELL" DRILLS WITHOUT ANNEALING 


Every toolroom needs Ray-Metal “H 


Rockwell” drills. These tools drill pre- 


cision holes in steels testing C-40 to C 
Rockwell quickly and without anneali: 
Ideal for reworking tools and dies, t! 
actually cut a curled chip! THEY CUT 


Sales territories open. 


Available in standard sizes—order from 


#101D-CAR BIDE -TOOLS. 


Carbon Street Detroit 17, Mich 
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Continental holders and cutters 

are available individually or in 

standard tool room sets. Send 
for Catalog No. D27161. 


CONTINENTAL 


men {he on? ore = | 
quot qu by pane No of 
C 
TW 


FOR FLAT AND CYLINDRICAL WORK 


Thousands of jobs are being turned out every day very 
much faster and at considerably less cost by CRUSH 
GRINDING than they could by any other method. 


Of particular significance is the fact that CRUSH GRINDING 
does not necessarily require a large outlay for equipment. 
You may require only relatively inexpensive CRUSHTRUE 
Devices and Rolls to obtain the advantages of this method 


of grinding. A simple survey of your present equipment 
will determine that. 


Very often the investment in CRUSHTRUE Devices for 
standard surface grinders will pay for itself in 30 days. 


It will cost you nothing to find out about this method. Send 
us the prints of the work you contemplate and a list of 
your grinding equipment. We will then give you an esti- 
mate of whatever additional equipment you will need. 


Or—write for Representative to call at your plant. 


Thread and Form Grinders, Microform and Visualform Grinders, Gear Chamfering, 
Burring and Burnishing Machines, Crushtrue Rolls and Fixtures, Special Machine Tools. 


GRINDING 
| COSTS LESS 
| 
\ \ 
/ 
| 
| 
HEADQUA 
CRUSHTRUE SHEFFIELD 
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